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VASOOONSTRICnVE DWYDROBENZOPYRAN DERIVATIVES 



5 The present invention relates to novel dihydrobenzopyran derivatives, processes for 
tteir preparations, pharmaceutical compositions containing them and their use as a 
medicine* in particular for the prevention and/or treatment of disorders characterized by 
excessive vasodilatation, especially migraine. 

Migraine is a non-lethal disease suffered by one in ten individuals. The main 
10 symptom is headache; other symptoms include vomiting and photophobia. For many 
years the most widely used treatment for migraine involved the administration of 
ergotalkaloids, which show however several adverse side effects. Recently a tryptamine 
derivative, i.e. sumatriptan, was introduced as a novel antimigraine drug. We have now 
surprisingly found that the present novel dihydrobenzopyran derivatives show 5-HTi- 
15 like agonistic activity and can thus be used in the treatment of disorders characterized by 
excessive vasodilatation, especially migraine. 

The present invention is concerned with compounds of formula 




the phaimaceutically acceptable acid cr base addition salts thereof, and the 
stereochemically isomeric fwms thereof, wherein 
R^, R2 and R3 each independentiy are hydrogen or Ci^ealkyl; 
R4 is hydrogen, halo, Ci-6alkyl, hydroxy, Ci-^alkyloxy, aryloxy or aryhnethoxy; 
25 R5 and R^ designate R5a and R^a, 

wherein R5a and R^a are taken together to form a bivalent radical, which is linked to die 
7 and 8 position of the dihydrobenzopyran moiety, and has the formula 



-CH=CH-CH=CH- 


(al). 


-(CH2)t-Z. 


(a9). 


-(CH2)„- 


(a2). 


-Z-(CH2)t- 


(alO). 


-(CH2)„-X- 


(a3). 


-CH=CH-Z- 


(all). 


-X-(CH2)™- 


(a4), 


-Z.CH=CH- 


(al2). 


-CH=CH-X- 


(a5). 


-NH-C(A)=N- 


(al3). 


-X-CH=CH- 


(a6). 


-0-C(A)=N- 


(al4). 


-0-(CH2),-Y- 


(a7). 


-N=C(A)-0- 


(al5): 


-Y-(CH2)t-0- 


(a8). 
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in these bivalent radicals one or two hydrogen atoms may be substituted with 
Ci^alkyl, C].^alkylcarbony] or Ci^kyl-S(0)-; 
n is 3 or 4; 

each X indepcndcnUy is -0-, -S-, -S(0)-, -S(0)2-, -C(0)-, -NR7-; 
5 each m independently is 2 or 3; 

each Y independendy is -S-, -S(0)-, -S(0)2-. -C(0)-, -NR7-; 
Z is -aC(OK -C(0)-0-, -NH-C(OK -C(0)-NH-; 
eachtindependmtlyis 1 or 2; 

R7 is hydrogen, Ci^lkyl, Ci.^alkylcarbonyl or Ci.6alkyl-S(0>, 
10 each A independendy is hydroxy, Ci^alkyl, Ci^alkyloxy; 

or R5 and designate R5b and R^, wher&in R5b is hydrogen and 

R^ is hydroxyCi-6alkyl, carboxylCi-6alkyU Ci-ealkyloxycarbonylCi^salkyl, 
trihalomeih>i, Ci^kylcarbonyl, Ci.^alkyloxycarbonylCi-6alkyl-S-. 
15 carboxylCi^yl-S-, Ci-salkyl-S-. Ci-6alkyl-S(0)-, aiyl-S-, aryl-S(0)- or R6b is 
a radical of formula 




R8 and R9 each independendy are hydrogen, carboxyl, Ci-^alkyloxycarbonyl, 
aminocarbonyl, mono- or di(Ci.6alkyl)aminocarbonyl; 

RiO, Rll, Ri2, Ri3, Rl4^ R15, Ri6 and R^ each independendy are hydrogen, halo 
Ci,6alkyl; 

30 Ri« R19 R20, r2i^ r22, r23, r24 and R25 each independendy are hydrogen or 
Ci^pilkyl; 
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10 



15 



-3- 

or R5 and designate and R^ in which case R^ can only mean hydrogen; 
and R5c and R^ each independently are hydrogen, halo, Ci-^alkyl, C3.6alkenyl, 
C3-6alkynyl, hydroxy, Ci^kyloxy, cyano, aminoCi-ealkyl, carboxyl, 
Ci.6£dkyloxycarbonyl, nitro, amino, aminocarbonyl, Ci-^^lkylcaibonylaniino, or 
mono- or di(Ci.6alkyl)amino; 

Alk^ is Ci-salkanediyl; 
Alk^ is C2.i5alkanediyl; 
Qis aradical of formula 

N-R^ N=v r29 N— , 

N-R^ N-^ ^ N-l 

I 



>37 



/ r38 



R 





(hh), (v ^ (ii). 



ISi v^^"*^ M R^^ 

R<*^^N V_(CH2), 

N^.R"* N-N 

r52 R" 

20 whereiii 

is hydrogen, cyano, aminocaii)onyl or Ci-^aUcyl; 
R27 is hydrogen, Ci.6alkyl, Cs-^alkenyl. Cs-ealkynyl, Cs^ycloalkyl or aiylCi-ealkyl; 

is hydrogen or Ci.6alkyl; or 
R27 and R28 taken together fiwm a bivalent radical of fonnula -(CUzh- , -(C3l2)5- , or a 
25 piperazine which is optionally substituted with Ci-^alkyl; 

R29, R30, r31, r36, r37, r38 r39, r40, r41, r42, r43, r44, r45, r46, r53, r54 and 
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r55 each independently are hydrogen, hydroxy, halo, Ci-6alkyl, Ci-^alkyloxy, aryloxy, 
arylCi-^alkyU Ci..6alkyldiio, cyano, amino, mono or di(C].6^kyl)amino, mono- or 
di(C3^ycloalkyI)amino, aminocarbonyl, Ci.6aU7loxycarbonylamino, 
C].6alkylaminocajbonylamino, pip^dinyl, pyrroUdinyl; 
5 R32, r35 and R52 each independently are hydrogen, Ci^kyU Ci.6aUcylcarbonyl, or 
aiylCi-^alkyl; 
q is 1, 2 or 3; 

r33 and are each hydrogen or taken together with the carbon atom to which they are 
connected they can form C(0); 
10 r is 1,2 or 3; 

r47 and R^ are each hydrogen or taken together with the carbon atom to whkh they are 
connected ttey can form C(0); 
R^^ is hydrogen, halo or Ci.6alkyl; 

R50 is hydrogen and R51 is hydroxy; or r50 and R^l taken together may form a bivalent 
15 radical of formula (CH2)3 or (CHzU which is optionally substituted with Ci-6alkyl; 
aryl is phenyl optionally substituted with hydroxy, halo, Ci^kyl, Ci-6alkyloxy; 

with the proviso that when R4 is hydrogen and R^ and R^ designate R^c and R^c then Q 
must be a radical of formula (gg); (hh); (ii); (jj); (kk); Ql); (mm); (nn) ; a radical of 

20 formula (aa) wherein r27 is Cs^ycloalkyl or arylCi^kyl; a radical of formula (aa) 
wherein R^"^ and R^ taken together with the nioogen atom to which they are attached 
form a piperazine which is optionally substituted with Ci.6^yl; a radical of formula (bb) 
wherein R^^ is hydroxy on a carbon atom adjacent to a nitrogra atcnn; a radical of 
formula (dd) wherein R35 is hydrogen and r33 and R^^ taken together with the carbon 

25 atom to which they arc attached form C(0); a radical of formula (ee) wherein R55 is 
arylCi-ealkyl. 

Some of the compourxls of formula (I) may also exist in their tautomeric forms. Such 
forms although not explicitly indicated in the above formula arc intended to be included 
30 within the scope of the present invention. 

As used in the foregoing definidons and hereinafter halo defines fluoro, chloro, bromo 
and iodo; Ci^^alky] defines straight and branch chained saturated hydrocarbon radicals 
having from 1 to 6 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 
35 pentyl, hexyl and the like; C3.6alkenyl defines straight and branch chained hydrocarbon 
radicals containing one double bond and having from 3 to 6 carbon atoms, such as, for 
example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl 
and the like; and tfie carbon atom of said C3.6alkenyl being connected to a nitrogen atom 
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pieferably is saturated, Cs-ealkynyl defines straight and branch chained hydrocarbon 
radicals containing one triple bond and having finom 3 to 6 carbon atoms, such as, for 
example, 2-propynyl, 3-butynyl, 2-butynyl, 2-pentynyl, 3-peniynyl, 3-hexynyl, and the 
like; and the carbon atom of said C3.6alkynylradical being connected to a nitrogen atom 
5 preferably is saturated; C3.6cycloalkyl is generic to cyclopiopyl, cyclobutyU cyclopentyl 
and cyclohexyl; Ci.salkanediyl defines bivalent straight and braixrh chained saturated 
hydrocarbon radicals having form 1 to 5 carbon atoms, such as, for example, methylene, 
1,2-cthaiiediyl, 1,3-propanediyl, 1,4-butanediyl or l,S*pentanediyl and the branched 
isomers thereof; C2.i5aikanediyl defines bivalent straight and branch chained saturated 

10 hydrocarbon radicals having from 2 to 15 carbon atoms such as, for example, 

1,2-cthanediyl, 1,3-propanediyl, 1,4-butanediyU l^-pentanediyl. l»6-hexanediyl, 
1,7-heptanediyl, 1,8-octanediyl, 1.9-nonanediyl, 1,10-decanediyl, 1,11-undecanediyl, 
1,12-dodecanediyl, 1,13-tridecanediyl. ia4-tetradecanediyl, l,15-pcntadecanediyl,and 
the branched isomers thereof.The terms CMalkanediyl, Ca-a^lkanediyl and 

15 C2.i4alkanediyl are defined in an analogous manner. The term "C(0)" refers to a 
carbonyi group. 

The pharmaceutically acceptable acid addidcm salts as mentioned hereinabove are 
meant to comprise the therapeutically active non-toxic acid addition salt fonms which the 

20 compounds of formula (I) arc able to fon[n. The latter can ccmveniendy be obtained by 
treating the base form with such appropriate adds as inorganic acids, for example, 
hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric add; nitric acid; 
phosphoric add and die like; or organic adds, for example, acetic, propanoic, hydroxy- 
acetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, 

25 (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 
2-hydroxy-l,2,3-pn)panetricarboxylic, methanesulfonic, ethanesulfonic, benzene- 
sulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxyben2oic, 4-amino-2- 
hydroxybenzoic and the like acids. Conversely the salt form can be converted by 
treatment with alkali into the ftee base form. 

30 The compounds of formula (I) containing addic protons may also be converted into 
their therapeutically active non-toxic metal or amine addition salt forms by treatment with 
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for 
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, 
sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. 

35 the benzathine, ^I-methyl-D-glucamine, hydrabamine salts, and salts with amino adds 
such as, fw example, arginine, lysine and the like. Conversely the salt form can be 
converted by treatment with add into die fiee add form. 
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The term addition salt also oomprises the hydrates and solvent additicHi fonns which 
the compounds of fonnula (I) are able to form. Examples of such forms are e.g. 
hydrates, alcoholates and the like. 

S The term "stereochemically isomeric fonns" as used hereinbefore defines all the 
possible isomeric forms which the compounds of fonnula (I) may possess. Unless 
otherwise mentioned or indicated, the chemical designation of compounds denotes the 
mixture of all possible stereochemically isomeric forms, said mixtures containing all 
diastereomers and enantiomei^ of the basic molecular structure. Moie in particular, 
10 stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic 
saturated hydrocarbon radicals may have either the cis- or trans-configuration and 
C3^-alkenyl radicals may have the E- or Z-configuration. Stereochemically isomeric 
forms of the compounds of formula (I) are obviously intended to be embraced within the 
scope of this invention. 

15 

Rl is suitably methyl or hydrogen, preferably Rl is hydrogen; 
R2 is suitably methyl or hydrogen, preferably R^ is hydrogen; 
R3 is suitably methyl or hydrogen, preferably R3 is hydrogen; 
R^ is suitably hydrogen, Cj^kyl or Ci-galkyloxy, preferably R^ is hydix>gen; 
20 when R5 and R^ designate R5a and R^a, 

then R5a and suitably form a bivalent radical of formula (al), (a2), (a3), (a4), 

(a7),(a8).(all)or(al2); 

X is suitably O, S ot S(0)2. preferably X is O or S(0)2; 
Y is suitably O or S, preferably Y is O, 
25 Z is suitably -0-C(0)- or -C(0)-0-; 

when R5 and R^ designate R^ and R^, 

then R<»> suitably is hydroxyCi-6alkyl, trihalomethyl, or a radical of formula (bl), 
(b2), (b3), (b4). (b5), (b6) or (bl3); 

R^ preferably is in the 8-position of tiie dihydrobenzopyran moiety; 
30 r8 is suitably hydrogen or Ci -6alkyloxycarbonyl, preferably R^ is hydrogen; 

R9 is suitably hydrogen or Ci-ealkyloxycarbonyl, preferably R^ is hydrogen or 
methyloxycarbonyl; 

RlO and Ri i each independently are suitably hydrogen or Ci.6alkyl, preferably RlO 
and R^ 1 are hydrogen or methyl; 
35 Rl^ and Rl3 each independently are suitably hydrogen or hydroxy; 

R^^ and Rl5 each independently are suitably hydrogen or Ci-saUcyl, preferably Rl-* 
and Rl5 are hydrogen; 

Rl6 and Rl7 each independently are hydrogen or Ci.6alkyl, preferably Rl6 and Rl7 
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axc both hydrogen; 

Rl8 Rl9^ r20, r21^ r22^ r23, r24 and r25 are preferably hydrogen; 
when R5 and R6 designate R^c and R^; 
then R5c and R^ suitably are hydrogen, halo, or Ci^kyU preferably R^^ and R^c are 
5 hydrogen, chloro, fluoro, methyl or ethyl; 

Alk^ is suitably Ci.salkanediyl, preferably Alk^ is me^ylene; 
Alk^is suitably C2..6Silkanediyl» preferably Alk^ is 13-pn)panediyl; 
when Q is a radical of formula (aa), 
R26 is suitably hydrogen, cyano, aminocarbonyl or methyl, preferably R^ is hydrogen 
10 or cyano; 

R^*^ is suitably hydrogen or Ci^lkyl, preferably R^^ is hydrogen, methyl or ethyl; 
R2S is suitably hydrogen or Ci-6alkyl, preferably R^ is hydrogen or methyl; 
- a radical of formula (bb), 

R29 and R^ each independently are suitably hydrogen, hydroxy, halo, methyl, 
15 preferably both R^^ and R^ arc hydrogen or R29 is hydrogen and R30 is hydroxy; 
a radical of formula (cc), 

R31 is suitably hydrogen, hydroxy, preferably R^i is hydrogen; 
R32 is suitably hydrogen, or phenylmethyl, preferably R32 is hydrogen; 
a radical of formula (dd), 
20 q is preferably 2; 

R33 and R^ arc both preferably hydrogen; 

R35 is suitably hydrogen or phenylmethyl, preferably R^^ is hydrogen; 
a radical of formula (ee). 

R36 is suitably hydrogen, halo or methyl, preferably R36 is hydrogen or chloro; 
25 R^ is suitably hydrogen or phenylmethyl; 
a radical of formula (ff)> 

R37 and R^S each independently suitably arc hydrogen, halo or methyl, preferably R37 

and R^S axe hydrogen or chloro; 
a radical of formula (gg), 
30 R39 and R^^^ each independently suitably are hydrogen, hydroxy, chloro or methyl, 

preferably R39 and R^ arc both hydrogen or R^^ is hydrogen and R^O is hydroxy; 
a radical of formula (hh), 

R'*^ and R'*^ each independently suitably arc hydrogen, hydroxy, halo or methyl, 

preferably R^* and R^2 are both hydrogen or R^l is hydrogen and R42 is chloro; 
35 a radical of fonnula(ii), 

R43 and R^ each independently suitably are hydrogen, halo, Ci-^alkyloxy, 

Ci^kylthio, amino, mono- or di(Ci.6sdkyl)amino, preferably R^3 is hydrogen. 
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chloro, methylthio or amino and is hydrogen; 
a radical of formula (jj), 

r45 and each independently suitably arc hydrogen, halo, Ci-^alkyl, preferably 
r45 and R^ are hydrogen or chloro; 
5 a radical of formula (kk), 
r preferably is 2; 

R4*7 and R^ both preferably are hydrogen; 
a radical of formula (11), 

R'*^ is suitably hydrogen or methyl, preferably hydrogen; 
10 a radical of formula (mm), 

R50 and R^l taken together suitably form a bivalent radical of formula (CHzk^ 
r52 suitably is hydrogen; 
a radical of formula (nn), 

R53 is suitably hydrogen and R^^ suitably is hydroxy; and 
15 aryl is preferably phenyl. 

A group of special compounds are those compounds of formula (I) wherein r2, 
R3 and r4 are as defined under formula (I) and whwein R5 and R^ designate R^a and 
R6a^ wherein in formulas (a7) and (a8) t is 2; Q is a radical of formula (aa), (bb), (cc), 
20 (dd) wherein q is 1 or 2, (ee) wherein R55 is hydrogen, (ff), (gg), (hh), (ii), (jj), (kk) 
wherein q is 1 or 2, (11). 

Another group of special compounds are those compounds of formula (I) wherein R^ 
R2, r3 are as defined under formula 0); R"* is hydrogen, halo, Ci-6alkyl; R5 and R^ 
25 designate R5b and R^, R^b being hydrogen and R^ is hydroxyCi ^alkyU carboxylCi- 
6aUcyU Ci^kyloxycarbonylCj^ky I, trihalomethyl, a radical of formula (b 1), (b2), 
(b3), (b4), (b5). (b6), (b7), (b8). (b9), (blO), (bll), (bl2); Q is a radical of formula 
(aa), (bb), (cc), (dd) wherein q is 1 or 2, (ee) wherein R55 is hydrogen, (ff), (gg), (hh), 
(ii), (ii), (kk) wherein q is 1 or 2, or 01). 

30 

Still another group of special compounds are those compounds of formula CD wherein 
Rl, R2, r3 are as defmed under formula (I), R^ is hydrogen and R5 and R^ designate 
r5c and R6c, and Q is a radical of formula (gg); (hh); (ii); (jj); (kk) wherein q is 1 or 2; 
(U); a radical of formula (bb) wherein R^ is hydroxy on a carbon atom adjacent to a 
35 nitrogen atom; or a radical of formula (dd) wherein R35 is hydrogen and R33 and R34 

taken together with the carbon atom to which they are attached form C(0) and q is 1 or 2. 
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Interesting compounds are chose compounds of formula (I), wherein is hydrogen. 

Also interesting compounds are those compounds of formula (I) wherein is 
hydrogen. 

Particular compounds are those compounds of formula (I) wherein R^ and R^ 
designate R^a and R^ and Q is a radical of formula (bb) wherein r29 and R^^ 
hydrogen; or Q is a radical of fomiula (dd) vs^rein q is 1 or 2 and R^l and R^^ are both 
hydrogen. 

10 

Also particular compounds are those compounds of formula (I) wherein R^ and R^ 
designate and R^ , R5b being hydrogen and R6*> is Ci.6alkyloxycaibonyl-Ci,^alkyl. 
trihalomethyl, Ci.6aikyloxycarbonyl-Ci^kyl-S-, Ci.6alkyl-S-, aryl-S-, aryl-S(0>. or 
R^** is a radical of formula (bl), wherein R^ is hydrogen; (b2) wherein R^ is 
15 Ci.6aIkyloxycaiix>nyl; (b3) wherein R^O and R^ 1 both being hydrogen; (b4) wherein 

r12 and r13 ^ bo^h hydrogen; (b5) wherein R^^ and r15 are both hydrogen; (b6) R^^ 
is hydrogen or halo and R^^ is hydrogen; or (bl3) wherein r25 is hydrogen; Q is a 
radical of formula (bb) wherein r29 and R^O are hydrogen; or Q is a radical of formula 
(dd) wherein q is 1 or 2 and R^l and R^^ are both hydrogen. 

20 

Still other particular compounds are those compounds of formula (I) wherein R^ is 
hydrogoi; R5 and R^ designate R^c and R^, R^c being hydrogen and R^c is hydrogen, 
halo, Ci.6alkyl or Ci-6allcyloxy; Q is a radical of fomiula (aa) wherein r26 is hydrogen, 
cyano or aminocarbonyU R^*^ is arylCi^alkyl and R^ is hydrogen or Ci.^alkyl, or R^^ ^nd 

25 R^ taken together with the nitrogen atom, to which they are attached form are piperazine 
ring which is ^^-substituted with C\.^^y\; a radical of formula (bb) wherein R29 is 
hydroxy on a carbon atom adjacent to a nitrogen atom; a radical of formula (dd) wherein 
R35 is hydrogen and R33 and R3* taken together with the carbon atom to which dicy are 
attached form C(0); a radical of formula (ee) wherein R36 is hydroxy and R55 is 

30 arylCi^alkyl; a radical of formula (gg) wherein r39 and R^ each independendy are 

hydrogen, Ci.^alkyl or aminocarfoonyl; a radical of formula (hh) wherein R"*! and R'^^ ^a^h 
independently are hydrogen, halo, hydroxy, Ci.6alkyl or aminocarbonyl; a radical of 
formula (ii) wherein R^ is hydrogen and R^3 \^ hydrogen, Ci^alkyloxy, Ci^alkylthio, 
amino, mono- or di(Ci^alkyl)amino, pipcridinyl; a radical of fomiula (jj) wherein R'*^ and 

35 R^6 are both hydrogen: a radical of formula (kk) wherein R^7 and R^^ are both hydrogen; 
a radical of formula (11) wherein R"*^ is hydrogen; a radical of fomiula (imn) wherein r50 is 
hydrogen, R^l is hydroxy or R^O and r51 taken together form a bivaleru radical of formula 
(CH2)4 and R^^ is hydogen; or a radical of formula (nn) wherein r53 is hydrogen and R54 
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is hydroxy. 

Preferred compounds aie : 

2i-[(23,4J.8>hexahydroberizo[2,l-b:3,4-b*]dipyran-2-yl)methyl]-ii'- 
5 2-pyrimidinyl-13-propanediarnine; N-[(23i4J,8,9-hexahydiocyclopenta 

l-benzopyran-2-yl)niediyl]-H*-2-pyrimidiiiyl- l,3-pTcq>anediamine; (±)-Kr[(2,3.4,8,9, 

10- hexahydroberizo[2,l-b:3,4-b1dipyrari-2-yl)niethyl]-H'-2-pyrimidiriyl-l,3^^ 
diamine; Ji-[(3.4J,8,9,10-hexahydro-2H-riaphtho[1.2-b]pyran-2-yl)me±^ 
£r-2-pyrimidinyl- 1 3-prppanediamine; K-(4,5-dihydrc>- lH-imidazol-2-yl)-H^ 

10 [(23,4J,8,9-hexahydiocyclopenta[h]-l-benzopyran-2-yl)methyl]-13-pippanediai^ 

11- [(2,3,4J,8.9-hexahydroben2o[2.1-b:3,4-b*ldipyran-2-yl)methyl].N'-(l,4,5,6- 
tetrahydio-2-pyrimidiny 1)- 1 ,3-propanediamine; £i-[(2,3,4 J,8,9-hexahydiD 
cyclopcnta[h]-l -benzopyran-2-yl)methyl]-N'-( 1 ,4,5,6-tetrahydro-2-pyrimidinyl)- 
13-propanediamine; fJ-[(23,7,8-tetrahydio-9H-pynmo[2.3-f|-l •4-benzodioxin-9- 

15 yl)methyl]-N*-(1.4^,6-teirahydn>-2-pyrimidinyl)-l,3-propanediamine; 
K-[(3A7,8.9,10-hexahy<faD.2H.naphtho[l>b]pyran-2-yl)methyl]-N^ 
tetrahydxo-2-pyrimidinyl)- 1 3-propanediamine; 

methyl 3-[6-fluoix)-3,4-dihydro-2-[[[3-(2-pyrimidinylamino)propyl]aminolmethyl]-2H- 

1- benzopyran-8-yI]-2-pn)penoate; l!i-[[6-fluOTO-8-(2-furanyl)-3,4-dihydio- 
20 2H-l-ben2opyian-2-yl]methyl]-M*-2-pyiimidinyl-13-piopanediamine: 

]i-t[6-fluoro-3.4-dihydrx>-8-(2-lhienyl)-2H-l-benzopyran-2-yl]methyy 
tetrahydiD-2-pyrimidinyI)-l .3-prppanediamine; 

K-[(3,4-dihydn>-2H-l-benzopyran-2-yl)methyl]-N'-(3,4.5,6-tetrahydio- 

2- pyridinyl)- 1, 3-propanediamine; N'*-[3-[[(3,4-dihydro-2H-l-ben2opyran- 

25 2-yl)methyl]amino]propyl]-£r2-inethyl-2,4-pyrimidinediamine, the pharmaceudcally 
acceptable acid addition salts thereof and the steieochemically isomeric forms thereof. 

The compounds of formula G) can generally be prepared by reacting a diamine of 
fonnula (II) with a reagent of formula (III) wherein is a leacdve leaving group such 
30 as, for example, halo, e.g. chloro, bromo; alkyloxy, e.g. methoxy, ethoxy and the like; 
aryloxy, c.g. phenoxy and Ac like; alkylthio, e.g. methylthio, cthylthio and the like; 
aiylthio, e.g. benzenethio and the like. 

In the formulas (II), (III) and all the following formulas the variabels R^, K\ r3, R^, 
R5, r6, Alkl, Alk^ , and Q are as defined under formula (I) unless specifically described 
35 otherwise. 
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Said reaction can be performed by stining the diamine of formula (H) with the reagent 
of formula (HI) in an appropriate solvent such as, for example, an alcohol, e.g. ethanoi 
S and the like; a halogenated hydrocarbon, e.g. trichloromethane and the like or an ether, 
e.g, tetrahydrofuran, 1,4-dioxane and the like; an aromatic hydiocaibon, e.g. methyl- 
benzene and the like or mixtures thereof. Optionally a base, sucb as, for example, an 
alkalimetal carbonate, e.g. sodium potassium carbonate ; an alkalimetal hydrogen 
carbonate, e.g. sodium or potassium hydrogen carbonate ; an appropriate organic base, 
10 e.g. litH-diethylethanamine, pyridine and the like bases, can be added to pick up the acid 
that may be formed during the course of the reaction. Elevated temperatures may 
enhance the rate of the reaction. Preferably the reaction is performed at the reflux 
temperature of the reaction mixture. 



The compounds of formula G) can also generally be prepared by reductive 
N-alkylation of an aminoderivative of formula (VI) with an appropriate aldehyde of 
formula (V), wherein Alk^ is a direct bond or Ci^alkanediyl. 




Said reaction is performed by stirring the reactants in an appropriate solvent such as, for 
exarhple, an alcohol, e-g. ethanoi and the like; an ether, e.g. tetrahydrofuran and the like; 
25 an aromatic solvent, e.g. methylbenzene and the like, or mixtures thereof. Optionally a 
water separator can be used to remove the water that is formed during the course of the 
reactioa The resulting imine can then be reduced by reactive hydride reagents such as, 
for example, sodium borohydride, or by catalytic hydrogenation on an appropriate 
catalyst, such as, for example palladium on charcoal, platinum on charcoal, Raney nickel 
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and the like in a suitable solvent, such as, for example an alcohol, e.g. methanol, ethanol 
and the like; an ether, e.g. tetrahydiofuran, and the like; a carboxylic ester, e.g. ethyl 
acetate, butyl acetate and the like; or a carboxylic acid, e.g. acetic acid, propanoic acid 
and the like. Optionally the reaction may be performed at elevated temperatures and/or 
5 pressures. 

The intermediate aldehyde of formula (V) can be pnqjazed by reducing an ac^ 
derivative of formula ffV) wherein Alk^ is defined as above . The acyl halide can be 
prepared by reacting the coiiesponding acid, with a halogenating reagent such as 

10 thionylchloride, phosphorus trichloride, phosphorus tribromide, oxalylchloride and the 
like. The latter reaction may be performed in an excess of the halograating reagent or in 
appropriate solvents such as for example halogenated hydrocarbons, e.g. 
dichloromethane, trichloromethane and the like; aromatic hydrocarbons, e.g. 
metfiylbenzene and the like; etiiers, e.g. tetrahydrofuran, 1,4-dioxane and the like, or 

15 dipolar aprotic solvents, e.g. MtN-diniethylformamide, N*N-dimethylacetamide and the 
like. Stirring and elevated temperatures may be appropriate to enhance the rate of the 
reaction. 

Said reduction of the acylhalide of formula (IV) can for instance be p^ormed by 
catalytic hydrogenation with a catalyst such as palladium on charcoal, palladium on 
20 bariumsulfate, platinum on charcoal and the like in appropriate solvents such as, for 

example ethers, e.g. tetrahydrofuran and the like; preferably in admixture with a dipolar 
aprotic solvent, such as, for example £LN-dimethylformamide, HiH-tiiinethylacetamide 
and the like. Optionally a catalyst poison can be added, such as tiiiophene, quinoline- 
sulfur and the like. 

25 The reaction sequence starting from the intermediate of formula (TNJ) and yielding 
compounds of formula (I) may be performed as a one-pot procedure. 
The inteimediates of formula (V) wherein R5 and designate R5a and arc defined 
as intermediates of formula (V-a); intermediates of formula (V) wherein R5 and R^ 
designate and R^ arc defined as intermediates of fonmual (V-b). The intermediates 

30 of formula (V-a) and (V-b) arc deemed novel. 

The compounds of formula (I) can also be prepared by reductive M-alkylation of an 
amine of formula (DC) with an aldehyde of formula (X), wherein Alk^ is C2-i4alkanediyL 
The reaction conditions arc similar to those described for the reaction of intermediates of 
35 formula (V) with those of fonnula (VI). 
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Thc intermediates of formula (DC) wherein and designate and R^ are 



indicated hereinunder as interniediates of farmula (IX-a); intennediates of formula (K) 
wherein R^ and R^ designate R^^ and R^ are indicated hereinunder as intermediates of 
5 formoal (EX-b), The intennediates of ft>rmula (K-a) and (DC-b) arc deemed novel. 

The compounds of fcmnula (I) can also be prepared by H-^ilkylating an amine of 
formula (VI) with an intermediate of formula (VII), wherein is a reactive leaving 
group such as, for example, halo, e.g* chloro, bromo or iodo; sulfonyloxy, e.g. 
10 methanesulfonyloxy, methylbenzenesulfonyloxy and the like, in appropriate solvents 
such as ketones, e.g. 2-butanone and the like; ethers, e.g. tetrahydrofuran and the like; 
aromatic hydrocarbons, e.g. methylbenzene arui the like; dipolar aprotic solvents, e.g. 
£LN-dimethylformamide, iLM-dimethylacetamide, dimethylsulfoxide and the like. 



15 




Stirring and heating may enhance the reaction rate. Optionally a suitable base may be 
added to pick up the acid that is formed during the course of the reaction, such as, for 
example an alkali metal carbonate, e.g. sodium or potassium carbonate; an alkali metal 
20 hydrogen carbonate, e.g. sodium or potassium hydrogen carbonate and the like; an 
appropriate organic base, e.g. iLN-diethylethanamine, pyridine and the like. 

The intermediates of formula (VII) wherein R^ and R^ designate R^a and R^a arc 
indicated hereinunder as intermediates of formula (Vn-a); intermediates of formula (VU) 
25 wherein R^ and R^ designate R^^ and R^ arc indicated hereinunder as intermediates of 
fonmual (Vll-b). The intermediates of formula (Vll-a) and (Vll-b) arc deemed novel. 

The compounds of formula fl), whercin R^ is hydrogen, said compounds being 
30 rcprcsented by formula (T), may be prcpared by debenzylation of an intermediate of 
fonmula (VIH), 
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15 



'^\-s^O^AIk>--N-Alk2.N-Q 



(Vni) ""V^J^ '^\<s^O^Alk'-NH— Alk^-N-Q 

Said debenzyladon can be perfonned following art-known procedures such as catalytic 
hydiDgenation using appropriate catalysts* e.g. platinum on charcoal, palladium on 
charcoal, in appropriate solvents such as alcohols, e.g. methanol, ethanol, 2-propanol 
5 and the like; ethers e.g. 1,1 *-oxybisethane, tetrahydrofuran, 2,2'-oxybispropane and the 
like. Optionally elevated temperatures and pressures may be ^plied. 

Compounds of formula (I) wherein and designate R^h and R^ are indicated as 
compounds of formula (I-b). Compounds of formula (I-b) may be prepared by aromatic 
10 substitution of a halosubstited, preferably iod(^bstituted, dihydrobenzopyran derivative 
of formula (XI). Said aromatic substitution may, for instance, be carried out with a 
reagent of formula (XII) in suitable solvent and in the presence of an appropriate catalyst, 
such as, for example, tetrakis(triphenylphosphine)palladium. 
halo , , (C,^alkyl)3Sn-R^'' 

S>,^j^-s^O^T^AIk'-NH— Alk*-N-Q ► (I-b) 



(XI) 



The compounds of formula (I), can also be converted into each other by functional group 
transformations. For instance the compounds of formula (I), wherein Q represents a 
pyrimidinyl or a pyridinyl moiety can be converted into the tetrahydioanalogs following 
art-known catalytic hydrogenation procedures. Furthermore, compounds of formula (I) 

20 bearing a C3-6alkynylgroup or C3.6^enylgn)up can be converted into the cooesponding 
compounds bearing Ci-^^y^group following art-known hydrogenation techniques. 
Compounds of formula (I) bearing a cyanogroup can be converted into the corresponding 
compounds bearing an aminomethyl substituent following art-known hydrogenation 
techniques. Compounds bearing an alkyloxy substiuient can be converted into 

25 compounds bearing a hydroxy group by treating the alkyloxy compound with an 

appropriate acidic reagent such as for example, hydrohalic acid, e-g. hydrohromic acid or 
borontribromide and the like. Compounds bearing an amino substituent can be H- 
acylated orii-alkylated following art-known M-acylarion or H-alkylation procedures. 
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Thc intermediates mentioned hereinabove are novel and may be piepaied following art- 
known procedures which aie for instance iUustrated in the experimental part 

5 Pure stereochemically isomeric fonns of the compounds of this invendon may be 
obtained by the application of art-known procedures. Diastereoisomers may be separated 
by physical sq>aration methods such as selective crystallization and chromatographic 
techniques, e.g. liquid chromatography. Enantiomers may be separated firom each otfier 
by the selective crystallization of their diastereomeric salts with optically active acids. 
10 Said pure stereochemically isomeric forms may also be derived from the corresponding 
pure stereochemically isomeric forms of the appropriate starting materials, provided that 
the reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, 
said compound will be synthesized by stereospecific methods of preparation. These 
methods will advantageously employ enantiomerically pure starting mat^ials. 

The compounds of formula G). the pharmaceutically acceptable acid-addition salts and 
stereochemically isomeric forms thereof have interesting pharmacological properties : 
they show 5HTi-ia;e agonistic activity. The compounds of the present invention have 
remarkable vasoconstrictcn- activity. They are useful to prevent or treat conditions which 

20 are related to vasodilatation. For instance, they are useful in the treatment of conditicHis 
characterized by or associated with cephalic pain, e.g. cluster headache and headache 
associated with vascular disorders, especially migraine. These compounds are also 
useful in the treatment of venous insufficiency and in the treatment of conditions 
associated with hypotension. 

25 The vasoconstrictor activity of the compounds of formula 0) can be determined using an 
in vitro-test as is described in "Instantaneous changes of alpha-adrenoreceptor affiiuty 
caused by moderate cooling in canine cutaneous veins" in the Am^an Journal of 
Physiology 234(4), H330-H337. 1978; or in the test described in the pharmacological 
example, wherein the serotonin-like response of the compounds of the present invention 

30 was tested on the basilar arteries of pigs. 

In view of their useful pharmacological properties, the subject compounds may be 
formulated into various pharmaceutical forms for administration purposes. 
To prepare the pharmaceutical compositions of this invention, an effective amount of a 
35 particular compoimd, in base or acid addition salt form, as the active ingredient is 

combined in intimate admixture with a pharmaceutically acceptable carrier, which carrier 
may take a wide variety of forms depending on the form of preparation desired for 
administration. These pharmaceutical compositions are desirably in unitary dosage form 



wo 95/05383 



PCT/EP94/02703 



-16- 

suitable, preferably* for administration orally, rectally, percutaneously, or by parenteral 
injection. For example, in preparing the compositions in oral dosage form, any of the 
usual phannaceudcal media may be employed, such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid preparadons such as suspensions, syrups, 
5 elixirs and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, 
binders, disintegrating agents and the like in the case of powders, pills, capsules and 
tablets. Because of their ease in administration, tablets and capsules represent the most 
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are 
obviously employed. For parenteral compositicms, the carrier will usually ccsnprise 

10 sterile water, at least in large pan, though other ingredients, to aid solubility for example, 
may be included. Injectable solutions, for example, may be prepared in which the carrier 
comprises saline solution, glucose solution or a mixture of saline and glucose solution. 
Injectable suspensions may also be prepared in which case appropriate liquid carriers, 
suspending agents and the like may be employed. In the compositions suitable for 

15 percutaneous administration, the carrier optionally comprises a penetration enhancing 
agent and/or a suitable wetting agent, optionally combined with suitable additives of any 
nature in minor proportions, which additives do not cause a significant deleterious effect 
to the skin. Said additives may facilitate the administration to the skin and/or may be 
helpful for preparing the desired compositions. These compositions may be administered 

20 in various ways, c.g., as a transdermal patch, as a spot-on, as an ointment It is 

especially advantageous to formulate the aforementioned pharmaceutical compositions in 
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form 
as used in the specification and claims herein refers to physically discrete units suitable as 
unitary dosages, each unit ccmtaining a predetermined quantity of active ingredient 

25 calculated to produce the desired therapeutic effect in association with the required 

pharmaceutical carrier. Examples of such dosage unit forms are tablets (including scored 
or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or 
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 

30 The compounds of the present invention therefore may be used as medicines in 

conditions related to vasodilatation, more in particular hypotension, venous insufficiency 
and especially cephalic pain among which migraine. The compounds of the present 
invention also provide a method of treating warm-blooded animals suffering from 
conditions related to vasodilatation, such as, hypotension, venous insufficiency and 

35 especially cephalic pain among which migraine by administering an effective amount of a 
compound of formula (I), a pharmaceutically acceptable acid addition salt or a 
stereoisomeric form thereof. Those skilled in the art could easily determine the effective 
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amount from the test results presented hereinafter. In general it is contemplated that an 
effective amount would be from 1 ixg/kg to 1 mg/kg body weight, and in particular £tx>m 
2 lig/kg to 200 ^g/lcg body weight It may be appropriate to administer the required dose 
as two, three, four or more sub-doses at appropriate intervals throughout the day. Said 
S sub-doses may be formulated as unit dosage forms, for example, containing O.OQS to 20 
mg, and in particular 0.1 mg to 10 mg of acdve ingredient per unit dosage form. 

The following examples are intended to illustrate and not to limit the scope of the present 
invention in all its aspects. 

10 

Experimental part 

A, Preparation of compounds of formula m wherein and R 6 designate R5 a and Rfia, 
and the intermediates thersof. 
IS Example 1-a 

a) A mixture of 2,3-dihydro-lH-incfen-4-ol (0.37mol) and acetic anhydride (0.37mol) in 
sulfuric acid (300ml) was stiired for 1 hour at room temperature. The reacdon mixture 
was poured out into a mixture of water and IJ'-oxybisethane. The organic layer was 
separated, dried (MgS04), filtered and the solvent was evaporated, yielding 75g (>100% 

20 cpjde residue) of 2,3-dihydn>-lH-inden-4-ol acetate (ester) (interm, 1-a). 

b) Intermediate (1-a) (0.37mol) was heated to lOOPC, Aluminum chloride (200g) was 
added and the reaction mixture was stirred for 1 hour at 120°C. The reaction mixture was 
cooled and ice was added, followed by a mixture of water and concentrated hydrochloric 
aci± This mixture was extracted with l,r-oxybisethane. The organic layer was * 

25 separated, treated with activated charcoal, dried (MgS04), filtered and the filtrate was 
evaporated. The residue was purified by distillation (oil pump; 1 lOPC), yielding 29g of 
l-(23-dihydro-4-hydroxy-lH-inden-5-yl)ethanone (interm. 2-a). 

c) Sodium methylate (24g) was stirred in methylbenzene (300ml). A mixture of diethyl 
oxalate (0.16mol) and intermediate (2-a) (0.16mol) in methylbenzene (10ml) was added 

30 dropwise. This mixture was stirred and refluxed for 2 hours. The resulting precipitate 
was filtered off and dried. The solid was stirred in a mixture of hydrochloric acid (10ml) 
and acetic acid (S(X)ml). The reaction mixture was stirred and refluxed for 1 hour. The 
mixture was poured out into water. The resulting precipitate was filtered off and dried 
(vacuum), yielding 21g of 4,7,8,9-tetrahydro-4-oxocyclopenta[h]-l-benzopyran- 

35 2-carboxylic acid (interm. 3-a). 

d) A mixture of intermediate (3-a) (0.09mol) in acetic acid (2(X)ml) was hydrogenated 
with palladium on activated carbon (Ig) as a catalyst. After uptake of hydrogen (3 eq.), 
the catalyst was filtered off. The solvent was evaporated. The residue was vacuum 
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dried, yielding 21g of (±)-2,3,4,7,8,9-hexahydnx:yclopenta[hl-l-ben2opyran-2- 
carboxylic acid (interm. 4-a). 

e) A mixture of intennediatB (4-a) (0.1 Imol) in tetrahydiofuian (2S0ml) was sdrred 
under nitrogen flow. l,r*Carbonylbis-lii-imidazole (0.1 Imol) was added and the 
S reaction mixture was stirred for 2 hours at room temperature. Then, it was cooled to 
-80^C A solution of diisobutylaluminum hydride in methylbenzene (20%) (O.33mol) 
was added dropwise and the reaction mixture was stirred for 2 hours at -80°C The 
mixture was decomposed with methanol, then poured out into water. The mixture was 
acidified, then extracted with l,r-oxybisethane. The separated organic layer was dried 
10 (MgS04), filtered and the solvent was evaporated, yielding 12g of (±)-2,3,4,7,8,9- 
hexahydrocyclopenta[h]- 1 -benzopyran-2-caTboxaldehyde (interm . 5-a). 
In a simUar manner were also prepared : 

(±).2,3,7,8-tetrahydn)-9Ii-pyranof 2,3-f]- 1 ,4-benzodioxin-9-carboxaIdehyde 
(interm. 6-a); 

15 (±)-2,3,4,8.9.10-hexahydrobenzo[l,2-b:3,4-bldipyran-2-carboxaldehyde (interm. 7-a); 
(±)-2,3,4,7,8,9-hexahydrobenzo[2,l-b:3,4-bldipyran-2-carboxaldehyde (interm. 8-a). 

Example 2-a 

a) A mixture of 4-oxo-4H-naphto[l ,2-b]pyran-2-caiboxylic acid (12g) and 2-methoxy- 
20 ethanol (100ml) was hydrogenated at normal pressure and at room temperature in the 
presence of palladium on activated carbon 10% (2g) as a catalyst After the calculated 
amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was 
evaporated, yielding 7g (61.4%) of 3,4-dihydn>-2H-naphtori,2-b]pyran-2-carboxylic 
acid (interm. 9-a). 

25 b) A mixture of intmnediate (9-a) (7g), ethanol (160ml) and sulfuric acid was stirred and 
refluxed for 1 hour. The reaction mixture was evaporated and the oily residue was taken 
up in water. After treating with sodium hydroxide, the product was extracted with 
dichloromethane. The extract was dried, filtered and evaporated, yielding Sg (63.5%) of 
ethyl 3,4-dihydro-2H-naphtoIl,2-b]pyran-2-carboxylate (interm. 10-a). 

30 c) A mixture of intermediate (10-a) (0.03 mol) in methanol saturated with ammonia 

(200ml) was stirred at room temperature overnight The precipitate was filtered off and 
washed with methanol. The product was used without further purification, yielding 6.6g 
(97%) of (±)-3,4-dihydro-2Ii-naphtho[l,2-b]pyran-2-carboxamide (interm. 11-a). 
d) A mixture of intermediate (1 1-a) (0.0291 mol) and sodium borohydride (0.1455 mol) 

35 in 1,4-dioxane (50ml) was cooled till 0**C under nitrogen. Acetic acid (0. 1455 mol) in 
1 ,4-dioxane (20ml) was added dropwise and the mixture was stirred and refluxed for 2 
hours 30 min. The mixture was evaporated tiU dryness. Water was added to the residue. 
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The mixture was acidified with concentrated HCl and stirred for 30 min. The mixture 
was basified with a 50% NaOH solution and extracted with dichloromethane. The 
organic layer was dried, filtered off and evaporated till dryness. The residue was 
converted into the hydrochloric acid salt and then liberated. The residue (2.9g) was 
purified by column chromatography over silica gel (eluent : CH2CI2/CH3OH 9.75A)-25). 
The pure fracdons were collected and evaporated, yielding 2.4g (39%) (±)-3,4-dihydn>- 
2i-naphtho[l^b]pyran-2-methanamine(intenn. 12-a). 
In a similar mamier was also prepared : 

(±)-3A7,8,9,10-hexahydro-2H-naphtho[l^-blpyran-2-methanamine (intenn. 13-a), 



Example 3-a 

A mixture of intermediate (5-a) (0.03mol) and benzenemethanamine (0.073mol) in 
2^*-oxybispropane (250ml) and fiNniimethylacetamidc (10ml) was hydrogenated with 
palladium on activated carbon (10%) (Ig) as a catalyst After uptake of hydrogen (1 eq.), 
15 the catalyst was filtered off. The filtrate was evaporated. The residue was stiircd in a 
mixture of water and 1,1 '-oxybisethane. The organic layer was separated, dried 
(MgS04), filtered and the solvent was evaporated, yielding 6.5g of (±)-23,4,7,8,9- 
hexahydro-£i-(phenylmethyl)cyclopenta[h]-l-benzopyran-2-methanamine (interm. 14-a). 

20 Example 4-a 

A mixture of interniediate (14-a) (0.02mol) and 2-propenenitrile (0.2mol) in ctiianol 
(100ml) was stirred and refiuxed overnight The solvent was evaporated. The residue 
was dissolved in methanol. Palladium on activated carbon (10%) (2g) was added and the 
mixture was hydrogenated. After uptake of hydrogen (3 eq.), the catalyst was filtered off 
25 and the filtrate was evaporated, yielding 5.2g of (±)-£i-r(2,3,4,7,8,9-hexahydnx:yclo- 
penta[h]-l-benzopyran-2-y])methyl]-l,3-propanediamine (intenn. 15-a). 



pxarpple 5-a 

A solution of ethyl 6-oxo-2,3-dimethyl-6H-furo[3,2-h][l]ben2opyran-8-carboxylatc 
30 (0.1 mol) in medianol (250 ml) was hydrogenated for 10 hours at 170 X (pressurized) 
with palladium on activated carbon , palladium content 5% (2 g) as a catalyst in the 
presence of a 4% thiophene solution (10 ml). After uptake of hydrogen (3 equiv), die 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by flash 
column chromatography over silica gel (eluent: CH2a2). The desired fractions were 
35 collected and the solvent was evaporated, yielding 20 g (72.9%) of (±)-cthyl 7.8- 
dihydro-2,3-dimethyl-6H-furo[3,2-h][l]benzopyran-8-carboxylate (interm. 16-a). 
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Example 6-a 

A mixture of intermediate (8-a) (6.9 g impure solid) and M-2-pyrimidinyH^-piopane- 
diamine (0.02 mol) in methanol (2(X) ml) was hydrogenated with palladium on activated 
carbon (10%) (2 g) as a catalyst in the presence of a soludon of thiophene (4%) (1 ml). 
5 After uptake of hydrogen (1 eq.)» the catalyst was filtered off. The filtrate was 

evaporated The residue was purified by colimm chromatognq)hy over silica gel (eluent 
CH2a2/(CH30H/NH3) 95/5). The pure fractions were collected and the solvent was 
evaporated. The residue was dissolved in 2-propanone and converted into the ediane* 
dioic add salt (1 :2). The salt was filtered off and dried (vacuum; 60 ^C), yielding 7.8 g 
10 a3.0%) of (±)-N-[(2,3,4.7,8,9-hexahydroben2o[2.1-b:3,4-b']dipyran-2-yl)methyl]- 
Iir-2-pyrimidinyl-13-propanediamine elhanedioate (1:2); mp. 190.4°C (comp. 1-a). 

A mixture of intermediate (13-a) (0.0088 mol) and 3-(2-pyrimidinylamino)propanal 
15 (0.01 12 mol) in methanol (lOQml) was hydrogenated with palladium on activated carbon 
(10%) (Ig) as a catalyst at room temperature and 3 atm. in a Parr apparatus. After uptake 
of hydrogen ( leq.X the catalyst was filtered off and the filtrate was evaporated till 
dryness. The residue was purified by column chromatography over silica gel (eluent : 
CH2Cl2/(C2l30H/NH3) 97/3). The almost pure fractions were collected and evaporated. 
20 The residue was purified again by HPLC over silica gel (eluent : CH2a2/(C3l30H/NH3) 
95/5). The pure fractions were collected and evaporated, yielding 0.85g (27%) of 
(±)-H-[(3,4,7.8,9, 10-hexahydro-2H-naphtho[ 1 ;X-b]pyran-2-yl)methyl]-li'-2-pyrimi- 
dinyl-13-propanediamine; mp. 57.6**C (comp. 5-a). 

25 Example 8-a 

Intermediate 16-a (0.072 mol) was dissolved in methylbenzene (250 ml)/H (100 ml). 
The solution was cooled to -70 ®C. Diisobutylaluminium hydride, 1.5M solution in 
hexane (0.1 mol) was added dropwise and the mixture was stirred for 1 hour at -70 **C. 
Methanol (IS ml) was added dropwise and the reaction mixture was allowed to warm to 

30 room temperature. The mixture was poured out into water, acidified with hydrochloric 
acid and extracted with diethyl ether. The separated organic layer was dried, filtered and 
the solvent evaporated. The residue was dissolved in methanol (150 ml). H-2- 
pyrimidinyM,3-propanediamine (0.06 mol) was added and the mixture was 
hydrogenated with paliadium-on-charcoal (small amount) as a catalyst in the presence of 

35 thiophene, 4% solution (10 ml). After uptake of H2 (1 equiv), the catalyst was filtered 
off and the filtrate was evaporated. The residue was purified by column chromatogrs^hy 
over silica gel (eluent: CH2C\2/Cll30H 90/10). Three fraction groups were collected 
and the solvent was evaporated* yielding residues (I), (2) and (3) (12g). A sample of 
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residue (3) (3.6g) was dissolved in 2-propanone and convened into the ethanedioic acid 
salt (1:2) with a solution of ethanedioic acid.H20 (0.020 mol) in 2-propanone. The 
precipitate was filtered off and dried, yielding 4.5 g (46.1%) of (±)-M-[(7»8-dihydio-2.3- 
diineihyl-6H-f uro[3,2-h][ 1 ]benzopyTan-8-yl)nriethyl]-M*-2-pyrimidinyl- 1 ,3- 
5 propanediamine ethanedioate(l:2); mp. 208.8*C (comp. 7-a). 

Residue (2) was xepurified by column chromatography over silica gel (eluent: 
CH2a2/CH30H 85/15). The desired fractions were collected and the solvent was 
evaporated. The residue (1.8 g) was dissolved in ethanol and converted into the 
ethanedioic acid salt (1:2) with ethanedicHC acid (0.010 mol). The precipitate was filtered 
10 off and dried, yielding 1.1 g (3.3%) (±)-£I-2-pyrimidinyl-H-[(3,6,7,8-tetrahydTO-23- 
dimethyl-2H-furDr3,2-hl[l]benzopyran-8-yl)meihyl]-l,3-propanediamine 
ethanedioate(l:2); mp. 171,2*C (comp. 8-a>. 

The following compounds were prepared : 



Table 2-a 




Co. No. 


Ex. No. 


R5,r6 


Physicaldata 


1-a 


6-a 


-CH2-CH2-CH2-O- 


mp. 190.4°a . 2 (COOH)2 


2-a 


6-a 


-CH2-CH2-CH2- 


mp. 1 18.2°a . 2 HCl . 1/2 H2O 


3-a 


6-a 


-O-CH2-CH2-O- 


mp. W.O'Cy .2 (COOH)2 


4-a 


6-a 


-O-CH2-CH2-CH2- 


mp. 197.6°Cy . 2 {COOUh . H2O 


S-a 


7-a 


-CH2-CH2-CH2-CH2- 


mp. 57.6"'C 


6-a 


7-a 


-CH=CH-CH=CH- 


mp. 226.3«'a . (COOH)2 


7-a 


8-a 


-C(CH3)=C(CH3)-0- 


mp. 208.8*Cy.(COOH)2 


8-a 


8-a 


-CH(CH3)-CH(CH3)-C>- 


mp. 171.2'Cy. (COOH)2 


16-a 


6-a 


-O-CH2-O- 


mp. 169.3'Cy .2 (COOH)2 . 1/2H2O 



Example 9-a 

A mixture of intennediate (15-a) (O.CXZmol) and 2-methylthioimidazole monohydio- 
chloridc (0.02mol) in ethanol (lOOml) was stirred and refluxed for 16 hours. The solvent 
was evaporated. The residue was purified by column chromatography over silica gel 
25 (eluent: CM2a2/CM30H/(CH30H/NH3) 90/9/1). The pure fractions were collected and 
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the solvent was evaporated. The residue was dissolved in 2-piopanoI and converted into 
the hydrochloric acid salt (1:2) with Ha/2-propanoL The salt was filtered off and dried, 
yielding 2.4g of (±)-it-(4,5-dihydro-lH-iniidazol-2-yl)-ll'-[(2,3,4,7,8,9-hexahydro- 
cyclopentaIh]-l-benzopyran-2-yl)methyl]-13-propanediamine dihydrochloride 
5 hemihydrate; mp. 189.7**C (comp. 9-a). 



Example 10-a 

A mixture of compound (1-a) (0.0099 mol) in methanol (300 ml) was hydrpgenated with 
palladium on activated carbon (10%) (2g) as a catalyst in the presence of a solution of 

10 thiophene (4%) (1 ml). After uptake of hydrogen (2 eq.), the catalyst was filtered off. 
The filtrate was evaporated and the residue was crystallized from methanoL The 
precipitate was filtered off and dried. This fraction was recrystallized from methanoL 
The precipitate was filtered off and dried, yielding 0.9 g (16.9%). The mother liquor 
was evaporated. The residue was dried, yielding 0.4 g (7.5%) (±)-M-[(2,3,4,7,8,9- 

15 hexahydrobenzo[2,l-b:3,4-b*]dipyran-2-yl)methyl]-N'-(l ,4,5,6-tet^ahyd^o-2- 
pyrimidinyl)-13-p^>panediamine ethanedioate (1:2); mp. 226.9**C (comp, 10-a). 



20 



Table 2-a 




CH2"NH-(CB2)3-NH— ^ 



-(CHjX, 



Co. No. 


Ex. 
No. 


RS, r6 


q 


Physical data 


9-a 


9-a 


-CH2-CH2-CH2- 


1 


mp. 189.7'Cy . 2 HQ . 1/2 H2O 


10-a 


10-a 


-CH2-CH2-CH2-O- 


2 


mp. 226.9'Cy . 2 (COOH)2 


U-a 


10-a 


-CH2-CH2-CH2- 


2 


mp.210.0°C/.2HCl 


12-a 


10-a 


-O-CH2-CH2-O- 


2 


mp. 209.rcy . 2 (COOH)2 


13-a 


10-a 


-CH2-CH2-CH2-CH2- 


2 


.2HCI.2H2O 


14-a 


10-a 


-C(CH3)=C(CH3)-0 


2 


mp. 210.9-Cy . 2 (COOH)2 


15-a 


10-a 


-CH(CH3)=CH(CH3)-0 


2 


mp. 206.4*C/ . 2 (CXX>H)2 


17-a 


10-a 


-O-CH2-O- 


2 


mp. 199.rC/.2(COOH)2 



25 



B. Preparation of compounds of formula m wherein R^^ndJR^ designate Rat.AndJRfih 
and the intermediates thereof 

a) 6-fluoro-3,4-dihydro-2H-l-benzopyran-2-methanol (0.093mol) was dissolved in 
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aceiic acid (lOOml). Iodine monchloride (O.lSOmol) was waimed to SS^C and added as a 
fluid to the solution of 6-fluon>3,4-dihydro-2H-l-benzopyran-2-niethanol in acetic acid. 
The reaction mixture was stined and lefluxed for 24h. The mixture was coded, poured 
out onto ice (ZOOrnl) and this mixture was extracted with CH2a2- The separated organic 
5 layer was dried, filtered and evaporated. The residue was purified by flash column 
chromatography over silica gel (eluent: CH2CI2). The desired fractions were collected 
and the solvent was evaporated, yielding: 23.6g (72.2%) of (±)-6-fluoro-3,4-dihydro-8- 
iodo-2il-l-benzopyran-2-methanoI acetate(ester) (interm. 1-b). 

b) Intermediate 1-b (0.03S mol) was dissolved in liJi-diethyl^anamine (250 ml). N2 

10 was allowed to bubble through the solution during 15 min. Bis(triphenylphosphine> 
palladium (II> chloride (0.(X)042 mol) and cuprous iodide (O.OOIS mol) were added. 
Trimethylsilylacetylene (0.QS6 mol) was added and the reaction mixture was stirred for 
30 min at SO (under N2 flow). The blackened mixture was cooled and the solvent was 
evaporated. The residue was dissolved in methanol saturated with ammonia (50 ml) and 

15 stirred for 4 hours at room temperature. The solvent was evaporated. The residue was 
purified by column chromatography over silica gel (eluent: CH2a2/CH30H S^/3). The 
desired fractions (mixture of several compounds) were collected and the solvent was 
evaporated. The residue (7.1 g) was dissolved in dichloromethane (150 ml). N-N- 
diethylethanamine (15 ml) was added, fcdlowed by 4-methylbenzenesulfonyl chloride 

20 (0.035 mol) and the reaction mixture was stirred overnight at room temperature. Water 
(150 ml) was added. The organic layer was separated. The aqueous layer was washed 
with CH2C12 (150 ml). The combined organic layers were dried (MgS04), filtered and 
the solvent was evaporated. The residue was purified by column chromatography over 
silica gel (eluent: CH2CI2)' pure fractions were collected and the solvent was 

25 evaporated, yielding 7. 16 g (56.8%). This fraction was recrystallized from DIPE. The 
precipitate was filtered off and dried, yielding 4.27 g (33.9%) of (±)-8-ethynyl-6-fluoro- 
3,4-dihydn>-2H-l-ben2opyran-2-methanol 4-methylbenzenesulfonate(ester); mp. 
120.2*C (interm. 2-b). 
In a similar manner was also prepared : 

30 (±)-methyl 3-[6-fluoro-3,4-dihydro-2-[I[(4-methylphenyl)sulfonyl]oxy]methyI]-2Ii- 1- 
ben2opyran-8-yl]-2-propcnoate (interm. 3-b). 

Example 2-b 

A suspension of (±)-methyl 6-fluoro-3,4-dihydro-8-iodo-2ii-l-benzopyran-2- 
35 carboxylate (0,026mol), (trifluQromethyl)trimethylsilane (0.08 Imol), cuprous iodide 
(O.lmol) and kalium fluoride (0.081mol) in a mixture of DMF (50ml) and l-methyl*2- 
pyrrolidinone (50ml) was stirred for 3h at 60^C. The cooled reaction mixture was poured 
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out into a solution of iron Oil) chloride (200g) and hydrochloric acid (SOml) in water 
(300ml). This mixture was extracted three times with diethyl ether (150ml). The 
combined organic layers were washed with a 5% aqueous Na2S203 solution 
(decolorization), dried (MgS04), filtered and the solvent was evaporated The residue 
S was purified by flash column chromatography over silica gel (eluent: CH2CI2). The pure 
fractions were collected and the solvent was evaporated, yielding 5.7g (78.8%). This 
fraction was recrystallized from DIPE. The prBcq)itate was filtered off and dried, yielding 
1.2g(16.6%) (±)-methyl 6-fluoro-3,4-dihydro-8-(trifluoromethyl)-2H-l-benzopyran-2- 
carboxylate; mp. 71.8*C (interm 4-b). 

10 

Example 3-b 

a) A solution of intermediate 1-b (0.022 mol), 2-tribuiylstannyI furan (0.024 moi) and 
tetrakis(triphenylphoshine)palladium (0.0005 mol) in l-methyl-2-pyrrolidinone (50 ml) 
was stirred for 16 hours at 100 '^C. The cooled reaction mixture was poured out into 

15 water (200 ml) and this mixture was extracted with DIPE (2D0 ml). The s^arated organic 
layer was dried, filtered and the solvent was evaporated. The residue was stirred in 
methanol saturared with ammonia (SO ml) for 16 hoiu^. The solvent was evaporated. The 
residue was purified by column chromatography over silica gel (eluoit: CH2Cl2/hexane 
50/50, upgrading to pure CH2Q2)- desired fractions were collected and the solvent 

20 was evaporated, yielding 4.5 g (82.4%) of (±)-6-fluoro-8-(2-furanyl)-3,4-dihydro-2H-l- 
benzopyran-2-methanol (interm. 5-b). 

b) 4-methylbenzenesulfonyl chloride (0.021 mol) was added to a solution of intermediate 
5-b (0.018 mol) in CH2CI2 (50 ml). MJi-diethylethanamine (5 ml) was added and tiie 
reaction mixture was stirred for 24 hours at room temperature. The reaction mixture was 

25 poured out into water and this mixture was extracted with CH2CI2. The separated organic 
lay^ was dried, filtered and the solvent was evaporated. The residue was purified by 
colimin chromatography over silica gel (eluent: CH2C32/bexane 50/50). The pure 
firactions were collected and the solvent was evaporated. The residue was stirred in DIPE 
and the white precipitate was filtered off and dried, yielding: 5.2 g (71.8%) of (±)-6- 

30 fluoro-8-(2-furanyl)-3,4-dihydn>-2H-l-benzopyran-2-methanol 4- 
methylbenzenesulfonate(ester); mp.l 10.4*C (interm. 6-b). 
In a similar manner were also prepared : 

(±)-6-fluoro-3,4-dihydro-8-(2-thienyl)-2H- 1 -benzopyran-2-methanol 4-methylbenzene- 
sulfonate(ester) (interm. 7-b); 
35 (±)-6-fluoro-3,4-dihydro-8-pheny 1-2H- 1 -benzopyran-2-methanol 4-methylbenzene- 
sulfonate(ester) (interm. 8-b); 

(±)-6-fluoro-3,4-dihydro-8-(2-pyridinyl)-2H- 1 -benzopyran-2-methanol 4-methyl- 
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benzenesulfonate(ester) (intenn. 9-b); 

(±)-8-(ethylthio)-6-fluon>-3,4-dihydn>-2H- 1 -benzopyran-2-methano] 
inethanesu]fonate(ester) ; mp. 107.7'C (intenn. 10-b); and 
(±)-6-fluoro-3,4-dihydro-8-(phenylthio)-2H-l-benzopyran-2-niethanol 
5 niethane$ulfonate(ester) (intenn. 1 1-b). 

Example 4-b 

A solutim of intmnediate 1 1-b (0.016 mol) in dichloromethane (15 ml) was added 
dropwise to a mixture of AI2O3 (16 g; neutral, wet) and 2 KHSO5.KHSO4JC2SQ4 

10 (0.01 6 mol) in dicMoiomethane (65 ml). The reaction mixture was stirred overnight at 

room temperature. The reaction mixture was filtered, washed with CH2Q2 and the filtrate 
was dried (MgS04), filtered and the solvent evaporated. The residue was purified by 
column chromatography over silica gel (clucnt CH2CI2/CH3OH 97.5/2.5). The desired 
fractions were collected and the solvent was evaporated The residue (7.2 g) was 

15 repurified by column chromatography over silica gel (eluent: CH2CI2, upgrading to 
CH2Cl2/(CH30H/NH3) 50/50). The pure fractions were collected and the solvent was 
evaporated, yielding 3,8 g (61.8%) of (±)-6"fluoro-3,4-dihydro-8-(phenylsulfinyl)-2H- 
l-benzc^yran-2-methanoi methanesulfonate(ester) (interm. 12-b). 

20 Example 5-b 

a) (±>Methyl 6-fluon>-3,4-dihydro-2H-l-ben2opyran-2-carboxylate (0.26mol) was 
added to stirred nitric acid (300ml). The reaction mixture was stirred for 10 min at 40*C. 
The reaction mixture was stirred for 60 min at 60°C. The mixture was poured out into 
water. The resulting precipitate was filtered off. The filtrate was extracted with CH2a2. 

25 The separated organic layer was evaporated, leaving 33g of residue, yielding 33g of (±> 
6-fluoro-3,4-dihydn>-8-nitro-2Ii-l-ben2opyran-2-carboxylic acid (interm. 13-b). 

b) A IM solution of (CH3)2S.BH3 in dichloromethane (0.28mol) was added dropwise 
to a mixture of intermediate 13-b (0.25mol) in tetrahydrofuran (800ml), stirred under N2 
flow. About 60ml of the solvent was removed by distillation. The reaction mixture was 

30 stirred and refluxed for 2h. The mixture was cooled, decomposed with CH3OH (20ml), 
poured out into H20/NaOH and this mixture was extracted with CH2a2. The separated 
organic layer was washed witii water, dried (MgS04), filtered and the solvent was 
evaporated, yielding 59g of (±)-6-fluoro-3,4-dihydro-8-nitro-2H-l-bcnzppyran-2- 
methanol (104% crude residue) (interm. 14-b). 

35 c) A mixture of intermediate 14-b (0.25moD, 3,4-dihydn>-2a-pyran (0.50mol) and 
hydrochloric acid in 2-piopanol (0.5ml) in trichloromethane (700ml) was stirred for 3h 
on a water bath. The reaction mixture was washed with a 10% NaOH solution. The 



wo 95/05383 PCT/EP94/02703 



-26- 

organic laya- was sepaiated, dried (MgS04), filtered and the solvent was evaporated, 
yielding 81gof (±)-6-fluoro-3,4-dihydio-8-nitro-2-[[(tetrahydn>-2Ii-pyran-2- 
yl)oxy]methyl]-2H-l-benzopyran (104% crude residue) (intcrm. 15-b). 
d) A mixture of intennediate 15-b (0.47mol) in methanol (600ml) was hydrogenated 
S with palladium on activated carbon, palladium content 10% (Sg) as a catalyst in the 

presence of a 4% thiophene solution (3ml), After uptake of H2 (3 equiv), the catalyst was 
filtered off and the filtrate was evaporated, yielding IBOg (98,3%) of (±)-6-fluaro-3,4- 
dihydro-2-[[(tetrahydro-2H-p>TOn-2-yl)oxy]methyl]-2H-l-benzopyran-8-amine (inters 
16-b). 

10 e) A mixture of intermediate 1 6-b (0.036 mol), 2,5-dimethoxytetrahydrofiiran (0.22 
mol) and FTSA (catalytic quantity) in DMF (140 ml) was stirred for 90 min at 100 
The solvent was evaporated. The residue was dissolved in CH2CI2. The organic solution 
was washed once with water, dried (MgS04), filtered and the solvent was evaporated. 
The residue was purified by column chromatography over silica gel (eluent: CIH2CI2). 

15 The pure fractions were collected and the solvent was evaporated, yielding 6.6 g (55.3%) 
of (±)-6-fluon>-3,4-dihydro-8-(lIi-pyrrol- 1 -yl)-2-[[{tetrahydit>-2H-pyran-2-yl)oxy]- 
methyl]-2H-l-benzopyran (interm. 17-b). 

f) A hydrochloric acid solution 10% (25 ml) was added to a mixture of intennediate 17-b 
(0.019 mol) in methanol (65 ml). The reaction mixture was stirred for 60 min at loom 

20 temperature. The solvent was evaporated. The residue was partitioned between CH2O2 
and H2O. The organic layer was separated, dried (MgS04), filtered and the solvent was 
evaporated. The residue was purified over silica gel on a glass filter (eluent: 
CH2a2/CH30H 98/2). The pure fractions were collected and the solvent was 
evaporated, yielding: 3,4 g (72.4%) of (±)-6-fluoro-3,4-dihydro-8-(lH-pyin)M-yl)-2H- 

25 1 -benzopyran-2-methanol (interm . 1 8-b). 

g) £L2i-<liethylethanamine (7 ml) was added dropwise to a mixture of intennediate 18-b 
(0.024 mol) and methanesulfonyl chloride (0.035 mol) in 2-piopanone (30 ml), stirred 
and cooled on an ice bath. The reaction mixture was stirred for 1 hour. The mixture was 
filtered and the filtrate was evaporated. The residue was dissolved in CH2Q2- The 

30 organic solution was washed with an aqueous hydrochloric acid solution, dried 

(MgS04), filtered and the solvent was evaporated, yielding 7.6 g (97.3%) of (±)-6- 
fluoro-3,4-dihydro-8-(lH-pyrrol-l -yl)-2H-l -benzopyran-2-methanol 
methanesulfonate(ester) (interm. 19-b). 

35 Example 6-b 

A solution of Br2 (0.01 mol) in dichloromethane (50 ml) was added dropwise to a 
soluticMi of (±)-6-fluoro-3,4-dihydro-8-(2-thienyl)-2H-l-benzopyran-2-methanol 4- 
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niethylbenzenesulfonate(ester) (0.01 mol) in dichloromethane (50 ml), stirred at 0 **C 
Tl^ reaction mixture was poured out into water. The organic layer was se]>arated, dried, 
filtered and the solvent was evaporated. The residue was crystallized fiom DIPE. The 
precipitate was filtered off and dried, yielding 3.8 g (76.4%) of (±)-8-(5-bromo-2- 
5 thienyl)-6-fluo«>-3,4-dihydio-2H-l-benzopyran-2-tnethanol 4-methylbenzene- 
sulfonate(estBr) (inteim. 20-b). 

Example 7'b 

Calcium oxide (Sg) was added to a solution of intermediate 2-b (0.0125mol) and 
10 pyrimidinyl- 13-piopanediamine (0.019mol) in tetrahydrofuran (100ml) and the reaction 
mixture was stirred overnight at ISO^^C (pressure vessel). The reaction mixture was 
cooled and filtered. The filtrate was evaporated The residue was purified by colunm 
chromatography over silica gel (eluent : CH2a2. upgrading to CH2a2/CH30H 90/10). 
Two desired fracdons were collected and the solvent was evaporated, yielding l^g of the 
15 pure fraction. This fraction was dissolved in methanol ( 100ml) and converted into the 
ethanedioic acid salt (1:1) with etanedioic add hydrate (0.620g). The mixture was 
concentrated, 2-propanone was added and the resulting precipitate was filtered off and 
dried, yielding 1.2g (22.3%) of (±)-N-[(8-ethynyl-6-fluoro-3,4-dihyd^o-2Ii-l- 
benzDpy^an-2-yl)methyl]-^^-2-py^imidinyl- 1 ,3-propanediamine ethanedioate(l : 1 ); 
20 mp. 201.1*'C (comp. 1-b). 

pxamplp g-b 

A solution of diisobutylaluminum hydride in methylbenzene (20%) (22ml) was added 
dropwise to a solution of intermediate 4-b (0.01 8mol) in methylbenzene (SOml), stirred at 

25 -7(rC. This mixture was stirred for 1 hour at -70°C. Methanol (10ml) was added and the 
mixture was warmed to room temperature, poured out into water, acidified with HQ, 
then extracted with dichloromethane. The separated organic layer was evaporated. A 
mixture of the residue and tI-2-pyrimidinyl-l,3-propanediamine (0.014mol) was 
hydrogenated with palladium (2g) as a catalyst in the presence of a solution of thiophene 

30 (4%) (2ml). After uptake of hydrogen (250ml), the catalyst was filtered off and the 

filtrate was evaporated The residue was purified by column chromatography over silica 
gel (eluent: CH2a2^ CH3OH 90/10). The pure fractions were collected and the solvent 
was evaporated The residue (2.2g) was dissolved in ethanol (50ml) and converted into 
the ethanedioic acid salt (1 :1) with ethanedioic acid (0.024mol). The precipitate was 

35 filtered off and dried This fraction was lecrystallized from methanol (±3(X)ml). The 
precipitate was filtered off and dried yielding 0.950g (13.6%) of (±)-N-[[6-fluon>-3,4- 
dihydn)-8-(trifluoromethyl)-2H- 1 -benzopyran-2-yl]methyl]-N'-2-pyrimidinyl-l ,3- 
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propanediainine ethanedioate (1:1); mp. 216.3^C (ccHnp. 

A solution of the free base of compound (2-b) (0.0031 3mol) and ethanedioic acid 
5 dihydrate (0.0063Sniol) in methanol (SOml) was hydrogenated for 2 hours at SO^C, with 
palladium on activated carbon (Ig) as a catalyst After uptake of hydrogen (2 eq.)* the 
catalyst was filtexed off and the filtrate was concentrated The resulting piecipitatB was 
filtered (*) off and dried, yielding 0.310 g (17.2%) of product The corresponding (*) 
filtrate was treated with 2-propanone and the resulting precipitatB was ffltcred off and 
10 dried, yielding 0.500 g (27.7%) of (±)-N.[[6-fluon>-3,4-dihydn>-8-(trifluaromethyl)- 
2ii- 1 -benzopyran-2-yl]methyl] -N'-( 1 ,6- tetrahydro-2-pyrimidinyl)- 1,3- 
propanediamine ethanedioate (1:2). hemihydrate; mp. 177. l^C (comp. 3-b). 

Example 10-b 

15 Reaction under Na flow. A solution of BuaSnSCHaCOOEt (0,01 1 mol) in methyl- 
benzene (40 ml) was added dropwise to a mixture of intermediate 1-b (0.011 mol) and 
teirakis(triphenylphosphine)palladium (0.00029 mol) in methylbenzene (160 ml). The 
reaction mixture was stirred and refluxed overnight The reaction mixture was cooled, 
washed with a 10% KF solution, dried (MgS04), filtered and the solvent was 

20 evaporated. The residue was purified over sUica gel on a glass filter (eluent 

CH2Cl2/(CH30H/NH3) 95/5). The desired fractions were collected and the solvent was 
evaporated. The residue was dissolved in 2-prc^anone and converted into the ethanedioic 
acid salt (1 :2). The precipitate was filtoed off and dried (vacuum; 60 **C), yielding 4.4g 
(65.1%) of (±)-etiiyl [[6-fluoro-3,4-dihydro-2-[[[3-(2-pyrimidinylamino)propyl]- 

25 amino]methyl]-2ii-l-benzopyran-8-yl]thio]acetate ethanedioate(l:2); mp. 154.4*C 
(compound 17-b). 

Table 1-b 



30 





d 


B 


3 

— CH2— N- (CH2)3-N 
H H 


-Q 




Co. 
No. 


Ex. 
No. 


R6b 


Q 


Physical data 


1-b 


1-b 




-C=CH 


2-pyiinudinyl 


mp.201.rC/.(COOH)2 


2-b 


2-b 




-CF3 


2-pyriiradinyl 


mp. 216.3»Cy.(COOH)2 
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Co. 
No. 


Ex. 
No. 


R6b 


Q 


Physical data 


3-b 


3-b 


-CF3 


H 


mp. 177.1°C/.2 (CXX)H)2. 
1/2 H2O 


4- b 

5- b 

6- b 


1-b 
1-b 
1-b 


-CH=CH-Cf=O^OCHi 
2-furanyI 
2-thienyl 


2-n vrim idi n v 1 

2-pyriniidiny] 

2-pyriniidinyl 
H 


mp. 192.8°C/ .2 (COOH)2 
mp. 205.8'*C/ .3/2 (COOH)2 


7-b 


3-b 


2-thienyl 




mp. 216.8''C/ .2 (COOH)2 


8-b 


1-b 


5-bromo-2-thienyl 


2-pyrimidinyl 
H 


mp. 191.5»Cy .2 (COOH)2 


9-b 


3-b 


.(CH2)2-C(0)-OCH3 


— / 


mp. 209.6°Cy .2 (COOH)2 


10-b 


1-b 


phenyl 


2-pyrimidinyl 


mp. 159.2»C/ .2 (COC«)2 


11- b 

12- b 

13- b 

14- b 

15- b 


1-b 

1-b 
1-b 
1-b 
1-b 


2-pyridinyl 

-S-CH2-CH3 
phenylthio 
phenylsulfinyl 
lH-pym)l-l-yl 


2-pyrimidinyl 

2-pyrimidinyl 
2-pyrimidinyl 
2-pyrimidinyl 
2-pyrimidinyl 

H 


mp. 158.9'»C/ 
(E)-2-butenedioate (1:1) 
mp. 160.6*0 2 (COOH)2 
mp. 181.0*C/2(CC)OH)2 
mp. 129.4*0/ 2 (COOH)2 
mp. 162.1*Cy2(COOH)2 


16-b 


3-b 


lii-pynx)l-l-yl 


N— / 


mp. m.T'a .2 (CCXDH)2 


17-b 


4-b 


-S-CH2-C(=0)-0-CH2CH3 


2-pyrimidinyl 
H 


mp. 154.4*Cy2(COOH)2 


18-b 


3-b 


2-pyridinyl 




mp. m.3°C/ .2 (COOH)2 



C, PrePftmtfon of thP compounds of formula m wherein R5 and R 6 designate R& and 
and the intermediates then'xif 
5 Example 1-c 

A mixture of 3,6-dichloropyrida2ine (0.168mol), 1,3-propanediamine (0.84mol) and 
sodium carbonate (0.17mol) in ethanol (500ml) was stirred and refluxed oveniight The 
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Tcaction mixture was filtered over dicalite. The filtrate was evapcHated. The residue was 
crystallized from acetonitrile. The crystals were filtered off and dried, yielding 20.7g of 
Ii-(6-chloro-3-pyrida2inyl)-13-propanediamine; mp. 124.9**C (interm. 1-c). 
In a simQar manner were also prepared : 
5 M-3-pyridazinyl-l ,3-pn>panediamine dihydrochloride; mp. 210,9®C ^term. 2-c). 
ii-(6-methyl-3-pyridazinyl)-l,3-propanediamine (interm. 3-c). 

Example 2-c 

a) A mixture of (±)-3-[[(3,4-dihydro-2H-l-benzopyran-2-yl)methyl](phenylmcthyl)- 
10 amino]propanenitrile (0.069mol) in methanol (2S0ml) was hydrogenated with Raney 
nickel (5g) as a catalyst After uptake of hydrogen (2 eq.), the catalyst was filtered off 
and the filtrate was evaporated, yielding 20g (94% crude residue) of (±)-H-[(3,4-di- 
hydro-2H-l-benzopyran-2-yl)methyl]-N-(phenylmethyl)-l,3-propanediamine 
(interm. 4-c). 

15 b) A mixture of intermediate (4s:) (0.01mol) and 2-methylthio-4(lH)-pyrimidinone 
(O.Olmol) was heated for 2 hours at ISO^C The residue was purified by column 
chromatography over silica gel (eluent: CH2CI2/CH3OH 95/5). The pure fractions were 
collected and the solvent was evaporated. The residue was converted into tte 
hydrochloric acid salt (1:2) with HCI/2-propanol and crystallized from l,r-oxybis- 

20 ethane. The salt was filtered off and dried, yielding 2.8g (56.5%) of (±)-2-[[3-[[(3,4- 
dihydio-2H-l-benzopyran-2-yl)methyl](phenylmethyl)amino]prop>1]amino]-4(lH)- 
pyrimidinone dihydrochloride monohydrate; mp. 150.2^C (interm. 5-c). 
In a similar manner were prepared : 

25 m\e 1^ 




Int. 
No. 


ADc 


Q 


Physical data 


5-c 


-(CH2)3- 


4-hydroxy-2-pyriniidinyl 


mp. 150.2"Cy .2HCI.H2O 


&c 


-(CH2)2- 


4-hydroxy-6-methyl-2-pyrimidinyl 


mp. 212.TO.2Ha 


7-c 


-(CH2)2- 


4-hydn>xy-6-prDpyl-2-pyrimidinyl 


mp. IW.S'Cy .2HC1 


8-c 


-(CH2)3- 


2-pyrazinyl 




9-c 


-(CH2)3- 


5-chloro-2-pyridinyl 


mp. I11.3°Cy.2Ha.l/2H20 


10-c 




2-chloiT)-4-pyrimidinyl 
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Int. 
No. 


Alk 


Q 


Physical data 


11-c 


-(CH2)3- 


2-methoxy-4-pyriinidinyl 




12-c 


-(CH2)3- 


2-(dimetylamino)-4-pyrimidinyl 




13-c 


-(CH2)3- 


2-(l-piperidinyIH-pyriinidinyl 




14-c 


-(CH2)3- 


2-(methylamino)-4-pyriinidinyl 





Example 3-c 

a) A mixture of 2-chlonx:arbonyl-3,4KUhydro-2H-l-benzopyTan (0.47 mol) in 

5 ILK-dimeAylacetamide (100ml). a solution of thiophene (4%) (3ml) and 2^*-oxy- 

bispropane (400ml) was hydrogenated with palladium on activated carbon (10%) (5g) as 
a catalyst After uptake of hydrogen (1 eq.), the catalyst was filtered off and the filtrate 
was evaporated. The residue, potassium acetate (20g) and benzenemethanamine (50g) in 
£LN-dimcthylacctamide (2ml) and methanol (300ml) was hydrogenated with palladium 

10 on activated carbon (10%) (5g) as a catalyst After uptake of hydrogen (1 eq.), the 

catalyst was filtered off and the filtrate was evaporated. The residue in methanol (SOOml) 
was hydrogenated with palladium on activated caibon (10%) (Sg) as a catalyst. After 
uptake of hydrogen (1 eq.), the catalyst was filteied off and the filtrate was evaporated. 
The residue was taken up in l,r-oxybisethane and washed with a NaOH-solution. The 

15 organic layer was dried (MgS04), filtered off and evaporated. The residue (70g) was 
distilled at 70^C (0. 1mm Hg), yielding 48.7g (63.5%) of (±)-3,4-dihydro-2H-l-benzo- 
pyran-2'methanamine (interm. 15-c). 

b) A mixture of intermediate (15-c) (0.12mol) and 2-propenenitrile (0.12mol) in ethanol 
(235ml) was stirred and refluxed for 4 hours. The solvent was evaporated, yielding 27g 

20 crude residue of (±)-3-I[(3,4-dihydro-2H- 1 -benzopyran-2-yl)methyl]amino)propane- 
nitrile (interm. 16-c). 

c) A mixture of intermediate (16-c) (0.12mol) in methanol saturated with anunonia 
(500ml) was hydrogenated with Raney nickel (6g) as a catalyst After uptake of 
hydrogen (2 eq.) , the catalyst was filtered off and the filtrate was evaporated. The 

25 residue was purified by distillation, yielding 24g (90.8%) of (±)-li-[(3.4-dihydro-2H- 
l-ben2opyran-2-yl)methyl]-l,3-propanediamine (interm. 17-c). 

B. Preparation of the final compounds ^-c) 
Example 4-c 

30 A mixture of intermediate (1-c) (0.058 mol), 3,4-dihydro-2H-l-benzopyran-2-carbox- 
aldehyde (0.064 mol) and potassium acetate (7.1 g) in methanol (200 ml) was 
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hydxx>genated with platinum on activated carbon 5% (2 g) as a catalyst in the presence of 
a solution of thiophene (4%) (1 ml). After uptake of hydrogen (1 eq.)« the catalyst was 
filtered off. The filtrate was evaporated. The residue was dissolved in H2O/CH2CI2 and 
alkalized with NaOH. The organic layer was separated, dried (MgS04), filtered and the 
5 solvent was evaporated. The residue was purified by column chromatography over silica 
gel (eluent CH2CI2/CH3OH 90/10). Two fractions were collected The first fraction 
was evaporated. The residue was crystallized from 2-propanol. The crystals were 
filtered off and dried. The second fraction was evaporated and the residue was 
crystallized from 2-propmoh The crystals were filtered off and dried, yielding 3.09 g 
10 (16%)of(±)-N-(d-chloro-3-pyridazinyl)-K*4(3Adihydro-2H-l-benzopyran.2-^ 
methyl]-l,3-piopancdiaminc; nip. 107.8°C (comp. 1-c). 

Example 5-c 

Intermediate {5-c) (0.0Q5mol) was hydrogenated in methanol (2S0ml) with palladium on 
15 activated carbon (2g) as a catalyst. After uptake of hydrogen (1 eq.), the catalyst was 
filtered off. The solvent was evaporated. The residue (2g) was reciystallized from 
methanol. The crystals were filtered off and dried, yielding 0.7g (36%) of (±)-2-([3- 
[[(3,4-dihydro-2H- 1 -benzopyran-2-yl)methyl]amino]propyl]amino]-4(lID-pyrimidinone 
dihydrochloride (comp. 8-c). 

20 

Example 6-c 

A mixture of intermediate (17-c) (0.03mol) and 2-methylthio-4(lH)-pyrimidinone 
(0.03mol) in 2-methoxyethanol (50ml) was stirred and refluxed overnight The solvent 
was evaporated. The residue was stirred in water and extracted with dichloromethane. 

25 The separated organic layer was dried (MgS04), filtered and the solvent was evaporated. 
The residue was purified by column chromatography over silica gel (eluent: CH2O2/ 
(CH30H/NH3) 95/5). The pure fractions were collected and the solvent was evaporated. 
This fiction was dissolved in 2-propanone and converted into the ethanedioic acid salt 
(2:3). The salt was filtered off and crystallized from methanol. The solid (1.2g) was 

30 filtered off and dried, yielding 1 .Og (7.4%) of (±)-2-[[3-[[(3,4-dihydTo-2H- 1-benzo- 
pyran-2-yl)methyl]amino]propyl]aminol-4(3H)-pyrimidinone ethanedioate(2:3); 
mp. 206.T'C (comp. 9-c). 

Example 7-c 

35 A mixture of (±)-N2-[3-[I(3.4-dihydro-2H-l -benzopyran-2-yl)methyl]amino)pTt)pyl]. 
N^J^4-dimethyl-2,4-pyrimidinediamine dihydrochloride (0.(X)67mol) in methanol 
(150ml) was hydrogenated with palladium on activated carbon 10% (2g) as a catalyst in 
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thc presence of a solution of hydrochloric acid in 2-propanol (2ml). After uptake of 
hydrogen (2 eq.) , the catalyst was filtered off. The filtrate was evaporated and the 
residue was crystallized twice from methanol. The crystals were filtered off and dried, 
yielding 0.32g (13.1%) of (±)-2-[[3-[[(3,4-dihydro-2H-l-benzopyran-2-yl)methyl]- 
5 amino]propyl]aminol-5,6-dihydro-4(3H)-p)^midinone dihydrochloride; mp. 273.6*'C 
(comp. 12-c). 

Exarpple 8-c 

A mixture of compound (17-c) (0.02mol) in methanol (2(X)ml) was hydiogenated with 
10 palladium on activated carbon 10% (2g) as a catalyst. After uptake of hydrogen (2 eq.), 
the catalyst was filtered off. The filtrate was evaporated. The residue was dissolved in 
2-pnq)anol and converted into the hydrochloric acid salt (1 :2) with Ha/2-propanoL The 
salt was filtered off and dried, yielding 5.61g (75%) of (±)-N-[(3,4-dihydn>-2H- 
l-benzopyran-2-yl)methyl]-N'-(3,4,5,6-tetrahydro-2-pyridinyl)-13-im)panedianune 
15 dihydrochloride; mp. 21 1 . 1 ®C (comp. 1 5-c). 

Example 9-c 

A mixture of the free base of compound (19-c) (0.014Smol) and Raney nickel (5g) in 
tetrahydrofuran (150ml) was stirred and refluxed for 1 hour. The catalyst was filtered off 
20 and the filtrate was evaporated. The residue was dissolved in 2-propanone and converted 
into the ethanedioic acid salt (1 :2). The salt was filtered off (3g) and recrystallizcd from 
methanol (600ml). The crystals were filtered off and dried, yielding 2.5g (36.2%) of 
(±>-Ii-[(3,4-dihydro-2H- 1 -benzopyran-2-yl)methyl]-N'-4-pyrimidinyl- 1 ,3-propane- 
diamine ethanedioate(l:2); mp, 222.2°C (comp. 20-c). 

25 

Table 2-c 




Co. 
No. 


Ex. 
No. 


ra 


R42 


Physical data 


1-c 


4-c 


H 


a 


mp. 


lOT.S'C 


2-c 


4-c- 


H 


H 


mp. 


169.r»C .2HC1.1/2H20 


3-c 


4-c 


H 


CH3 


mp. 


158.TO.2Ha.l/2H20 
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Co. 
No. 


Ex. 
No. 


RA 


r42 


Physical data 


4-c 


4-c 


H 


a 


mp. 203.rcy [a\^ = -48.51" 


5-c 


4-c 


6-F 


a 


(c = 1% in methanol)/ 
(-)-(R).2HCl 

mp. 229.3*'C/ [0]^ = -27.00° 


fx 


4-c 


6-F 


a 


(c = 1% in methanol)/ 
(-)-(R).2HCl 

mp. 243.2''C/ {a^ = +33.67° 


7-c 

25- c 

26- c 

27- c 

28- c 


6-c 

4- c 

5- c 
5-c 
5-c 


7- CH2-CH3 

8- OCH3 
H 

H 
H 


CI 

a 

CN 
OH 

-C(=0)-NH2 


(c = 1% in methanol)/ 

(+)-(S).2HCl 

mp.223.9°C/.2HCl 

mp. 182.6'*C/ .2Ha . H2O 

mp. 192.3*C/(COOH)2 

mp. 191.1*a(CCX)H)2 

mp.211.7'C/(COOH)2 



Tablg3-c 



R' 




Co. 
No. 


Ex. 
No. 


RA 


R2 


Rl 


Alk 


RB 


Physical data 


8-c 


5-c 


H 


H 


H 


-(CH2)3- 


H 


.2Ha 


9-c 


6-c 


H 


H 


H 


-(CH2)3- 


H 


mp. 206.7°a .3/2 (COOH)2 


10< 


6-c 


H 


H 


H 


-(CH2)2- 


(CH2)2CH3 


mp. 227.9°a .2Ha 


11-c 


6-c 


H 


H 


H 


-(CH2)2- 


H 


mp. 227.6'»a .2Ha 



Table 4-c 



H .0 
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Co.No 


Ex. No. 


RA 


R2 


R> 


Physical data 


12-c 


7-c 


H 


H 


H 


inp.273.6''C/.2Ha 



Tables^ 




Co. 
No. 


Ex. 
No. 


RA 


R2 


R> 


Alk 


RB 


Physical data 


13- c 

14- c 


6^: 
5-c 


6-F 
H 


H 
H 


H 
H 


-(CH2)3- 
-(CH2)3- 


H 
H 


mp. 198.1*'a.2HCl 
mp. 188.9''a.2HCl 



Table 6^ 




Co. 
No. 


Ex. 
No. 


RA 


R2 


Alk 


RB 


n 


Physical data 




15-c 


8-c 


H 


H 


-(CH2h- 


H 


2 


mp.211.1»a.2HCl 


1 


P7-C 

X 


O 




Co. 
No. 


Ex. 
No. 


RA 


R2 


Alk 


Rl 


RB 


rc 


Physical data 


16- c 

17- c 


4-c 
4-c 


H 
H 


H 
H 


-(CH2)3- 
-(CH2)3- 


H 
H 


H 

6-CH3 


H 

3-C(=0)NH2 


mp. 182.6'»Cy.2Ha 
mp. 246.9°Q' .2HajJ20 
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Tablc 8-c 




Co. 
No. 


Ex. 
No. 


RA 


R2 


R> 


Alk 


RB 


Physical data 


18-c 


6-c 


H 


H 


H 


-(CH2)3- 


-S-CH3 


mp. 225.8''Cy .2(COOH)2 


19-c 


10-c 


H 


H 


H 


-(CH2)3- 


H 


tnp. m.3?QI .2(COOH)2 


20-c 


10-c 


H 


CH2CH3 


H 


-(CH2)3- 


H 


mp. 117.4°C/.2(CCX)H)2 
















.1/2 H2O 


21-c 


5-c 


H 


H 


H 


-(CH2)3- 


-O-CH3 


mp. 179.6°C/.2(COOH)2 


22-c 


5-c 


H 


H 


H 


-(CH2)3- 


-N(CH3)2 


mp. 204.6°a .2(COOH)2 


23-c 


5-c 


H 


H 


H 


-(CH2)3- 


1-piperidinyl 


mp. 206.8'Cy .2(COOH)2 


24-c 


5-c 


H 


H 


H 


-(CH2)3- 


-NH-CH3 


mp. 188.1°Cy.2(COOH)2 



Tahle9.c 



Co. 
No. 


Ex. 
No. 


ra 


Q 


Physical data 


29- c 

30- c 

31- c 

32- c 


6-c 
5-c 

5-c 
5-c 


6-F 
H 

H 
H 


2-thiazolyl 

N-N /=v 

OH 

N-N 


mp. MS-S^O .2 HCl 
mp. 156.2*C 

mp. 214.rC 

mp. 184.9'a(COOH)2 


33-c 


6-c 


H 


H 

N-> 

^\ /-OH 
N— ^ 


mp. 168.2'C 
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N— (CH2)3— N-C-N-R® 
H R* R*= 



5 



Co. 
No. 


Ex. 
No. 


R» 


ra 


RB 


rc 


Physical data (mp 
in *C)/base/salt 


34-c 


6-c 


H 


CN 


2-phenylethyl 


methyl 


159.4/.2(COOH)2 


35-c 


9-c 


H 


H 


2-phenylethyl 


methyl 


198.S 


36-c 


6k: 


H 


CN 


(2-ineihoxyplienyl)meihyl 


methyl 


166.1/ (COOH)2 


37-c 


9-c 


H 


H 


(2-ineihoxyphenyI)melhyl 


methyl 


191.9/ 2 HCl 


38-c 


6-c 


H 


CN 


4-methyl-l-pipera 


dny] 


171.6 


39-c 


6-c 


CH3 


CN 


phenylmethyl 


methyl 


142.9/ (CCX)H)2 


40-c 


9-c 


H 


H 


cyclohexyl 


H 


242.5/ 2Ha 


41 -c 


9-c 


H 


C(=0)NH2 


cyclohexyl 


H 


201.5/ 2HC1 



p, ptiarnnacQlogjcalBxaypplig 
E?<;amplg 11 -d 

Segments of basilar arteries taken fh)m pigs (anaesthetised with sodium pentobarbital) 
10 were mounted for recording of isometric tension in organ baths. The preparations v/cr& 
bathed in Krebs - Henseleit solution. The solution was kept at 37^C and gassed with a 
mixture of 95% O2 - 5% CO2. The preparations were stretched until a stable basal 
tension of 2 grams was obtained. 

The preparations were made to constrict with serotonin ( 3x10*^ M ). The response to 
IS the addition of serotonin was measured and subsequendy the serotonin was washed 

away. This procedure was repeated until stable responses were obtained. 

Subsequendy the test compound was administered to the OTgah bath and the constriction 

of the preparation was measured. This constrictive response was expressed as a 

percentage of the response to serotonin as measured previously. 
20 The lowest active concentration was defined as the concentration at which 50% of the 

respK>nse to serotonin is obtained. 

In table 3 the lowest active concentration of compounds of formula (I) are presented. 
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v^o. no. 


IjOwcsi awuvc cunLxnuauun v^^^/ 


1-a 


310^ 


2-a 


310-7 


4-a 


M0< 


5-a 


310-7 


9-a 


110^ 


10-a 


3-10-9 


11-a 


310-* 


12-a 


310-8 


13-a 


310-7 



Table 2.d 



Co. No. 


Lowest active concentration (M) 


1-b 


110-7 


3-b 


310-7 


4-b 


310-8 


5-b 


310-8 ' 


6-b 


110-7 


7-b 


310-9 



labl^ 



Co. no. 


Lowest active concentration (M) 


1-c 


i.io-« 


3-c 


1.10-7 


4-c 


1.10-7 


5-c 


3.10-7 


12-c 


1.10-6 


13-c 


<3.10-7 


14-c 


1.10-7 


15-c 


3.10-8 


16-c 


1.10-6 


18-c 


1.10-7 
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Co. no. 


Lowest active concentration (M) 


19-c 


3.10-7 


21-c 


1.10-7 


22-c 


1.10-6 


23-c 


3.10-7 


24-c 


3.10-8 



Active ingredient" (A.L) as used throughout these examples relates to a compound of 
5 foimula (I), a phannaceutically acceptable acid addition salt or a stereochemically isomeric 
forni thereof. 

Example 1-e : ORAL DROPS 

500 Grams of the A J. was dissolved in 0.5 1 of 2-hydrox3rpropanoic acid and 1.5 1 of the 
polyethylene glycol at 60-80°C. After cooling to 30-40*^0 there were added 35 1 of 
10 polyethylene glycol and the mixture was stined well. Then there was added a solution of 
1750 grams of sodium saccharin in 2.5 1 of purified water and while stirring there were 
added 2.5 1 of cocoa flavor and polyethylene glycol q.s. to a volume of 50 1, providing an 
oral drop soiudon comprising 10 mg/ml of A.L. The resulting solution was filled into 
suitable containers. 

15 Example 2-e : ORAL SOT. TmON 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were 
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10 
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I. The latter 
solution was combined with the remaining part of the former solution and 12 1 

20 1,2,3-pTppanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of 
sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of 
gooseberry essence were added. The latter solution was combined witii the former* water 
was added q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the 
active ingredient per teaspoonful (5 ml). The resulting solution was filled in suitable 

25 containers. 

Examplg3-€ ;CAFSU1LES 

20 Grams of the A.L, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose, 
0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously 
stirred together. The resulting mixture was subsequentiy filled into 1000 suitable 
30 hardened gelatin capsules, comprising each 20 mg of the active ingredient 
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A mixture of 100 grams of the A.L, 570 grams lactose and 200 grams starch was mixed 
well and thereafter humidified with a solution of S grams sodium dodecyl sulfate and 10 
5 grams polyvinylpyirdidone in about 200 ml of water. The wet powder mixture was 
sieved, dried and sieved again. Then there was added 100 grams micnxnystalline 
cellulose and IS grams hydiogenated vegetable oil. The whole was mixed well and 
compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active 
ingredient 
10 .Coatlog 

To a solution of 10 grams methyl cellulose in 75 ml of denaturatcd cthanol there was 
added a solution of 5 grams of ethyl cellulose in 150 ml of didiloromethane. Then there 
were added 75 ml of dichloromethane and 2.5 ml 1^,3-propanetriol. 10 Grams of 
polyethylene glycol was molten and dissolved in 75 ml of dichloromethane. The latter 
15 solution was added to the fonner and then there were added 2.5 grams of magnesium 
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour 
suspension and the whole was homogenated. The tablet cores were coated with the thus 
obtained mixture in a coating apparatus. 

Example 5-e : INJECTABLE SQLUTIQN 

20 1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate were 
dissolved in about 0.5 1 of bcnling water for injection. After cooling to about 50^C there 
were added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4 grams 
of the A.I.. The solution was cooled to room temperature and supplemented with water 
for injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A.I.. The solution was 

25 sterilized by filtration (U.S.P. XVU p. 81 1) and filled in sterile containers. 

Example 6-e : SUPPOSITORIES 

3 Grams A.I. was dissolved in a solution of 3 grams 2,3-eihydroxybutanedioic acid in 25 
ml polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides (Witepsol 
555 <S)) q.s. ad 300 grams were molten together. The latter mixture was mixed well with 
30 the former solution. The thus obtained mixture was poured into moulds at a temperature 
of 37-38°C to form 100 suppositories each containing 30 mg/ml of the A.I. 

F?^ainplc 7'g ; JNff Qtable solution 

60 Grams of A.I. and 12 grams of benzylalcohol were mixed well and sesame oil was 
added q.s. ad 1 U giving a solution comprising 60 mgAnl of A.L The solution was 
35 sterilized and filled in sterile containers. 
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Claiins 



5 1. A cximpound having the formula 




a pharmaceutically acceptable acid or base addition salt thereof, or a stereochemically 
10 isomeric form thereof, wherein 

Rl, R2 and R3 each independently are hydrogen or Ci-^^lkyl; 

R'* is hydrogen, halo, Ci-^kyl, hydroxy, Ci.6alkyloxy, aryloxy or arylmethoxy; 

R5 and R^ designate R5a and R^a, 
wherein R^^ and R^ are taken together to form a bivalent radical, which is linked to the 
15 7 and 8 position of the dihydrobenzopyran moiety, and has the formiila 



-CH=CH-CH=CH- 


(al). 


-(CH2),-Z- 


(a9). 


-(CH2)„- 


(a2). 


-Z-(CH2)r 


(aiO). 


-(CH2)„-X- 


(a3). 


-CH=CH-Z- 


(all). 


-X-(CH2)„- 


(a4). 


-Z-CH=CH- 


(al2). 


-CH=CH-X- 


(a5). 


-NH-C(A)=N- 


(al3). 


-X-CH=CH- 


(a6). 


-0-C(A)=N- 


(al4). 


-0-(CH2),-Y- 


(a7), 


-N=C(A)-0- 


(al5); 


-Y-(CH2),-0- 


(a8). 







in these bivalent radicals one or two hydrogen atoms may be substimted with 
Ci^alkyl, Ci^lkylcarbonyl or Ci^kyl-S(OV; 
n is 3 or 4; 

each X independently is -0-, -S-, -S(0)-, -S(0)2-, -C(0)-, -NR7.; 



20 each m independendy is 2 or 3; 

each Y independently is -0-, -S-, -S(0)-, -S{0)2-. -C(0)-, -NR^-; 
Z is -OC(0)-, -C(0)-0-. -NH-C(0)-, -C(0)-NH-; 
each t independendy is 1 or 2; 

R7 is hydrogen, Ci.5alkyl, Ci.5alkylcarbonyl or Ci^kyl-S(OK 
25 each A independendy is hydroxy, C^^alkyl, Ci.5alkyloxy; 



or R5 and R^ designate R^b and R^, wherein R^b is hydrogen and 
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is hydroxyCi.6alkyU carboxylCi-eaUcyl, Ci-ealkyloxycarbonylCi-eaUtyl. 
trihalomethyl, Ci^kylcarbonyl, Ci.6alkyIoxycaibonylC].6alkyl-S-. 
carboxylCi-eaBcyl-S-, Ci-^aUcyl-S-, Ci.6aUcyl-S(0)-, aryl-S-, aiyl-S(0> or R«> is 
a radical of formula 



— C=C-R« (bl), CH=CH-R» (b2), (W), 



,10 



R" 



ll3 R" 



(b6). 



'/ fb7V ^ /K«^ (b9). 



10 R" 



— (b7). 5r (b8). 7^ 3> 

r8 and R9 each independently are hydxogen, carboxyl, Ci-eaU^loxycarbonyl, 
IS aminocarbonyl, mono- or di(Ci.6^1kyl)aininocarbonyl; 

R^O, Rll. Rl2, Rl3^ Rl4^ Rl5^ r16 and R*/' each independently are hydrogen, halo or 
Ci^yl; 

R^8, R»9 R20, r21, r22, r23, r24 and R25 each independenUy are hydrogen or 
Ci.6alkyl; 

20 

or R5 and R^ designate R^ and R^ in which case R^ can only mean hydrogen; 
and R^ and R^ each independendy are hydrogen, halo, Ci.6alkyl, C3.6alkenyl, 
C3.5alkynyl, hydroxy, Ci-^alkyloxy, cyano* aminoCi.6alkyl, carboxyl, 
Ci.6alkyloxycarbonyl, nitro^ amino, aminocarbonyl, Ci^lkylcarbonylamino, or 
25 mono- or di(Ci.6aUcyl)3mino; 

Alk^ is Ci.salkanediyl; 
Alk^ is C2.i5alkanediyl; 
Q is aradical of formula 

30 
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rM 

ij33 



N=:^^R■ 
"5 



29 



N- 



JTR 



30 



(bb). 



N—J 



(cc). 



>32 



>37 



,34 



/ 
R35 



V 



N=:N 



N 



N- 



.r3« 



(fl). 



38 



(gg). 





NJ_r48 (kk). 



(ii). 



-ff-R"' (11). 



1.49 



»50 



—///I 

^N-V(CH2), 



(mm) 



N— N 



53 



(nn) 



34 



10 wherein 

is hydrogen, cyano, aminocarbonyl or Ci.6alkyl; 
R27 is hydrogen, Ci-^alkyU Cs^kenyl, Cs-^alkynyl, Cs-ecycloalkyl or arylCi-6alkyl; 
R2S is hydrogen or Ci^kyl; or 

R27 and R28 taken together form a bivalent radical of formula -(CH2)4- , "(CH2)5- , or a 
IS pq)erazine which is <q)tionally substituted with Ci-^alkyl; 

R29 R30, r31, r36 r37, r38, r39 r40, r41^ r42^ r43^ r44, r45, r46, r53, r54 and 

R55 each independently are hydrogen, hydroxy, halo, Ci-^alkyl, Ci-ealkyloxy, aryloxy, 
aiylCi^kyl, Ci-^^dkylthio, cyano, amino, mono- or di(Ci.6alkyl^unino, mono- or 
di(C3^ycloalkyl)amino, aminocarbonyl, Ci^^alkyloxycarbonylamino, 
20 C].^alkylaminocarbonylamino, piperidinyl, pyrrolidinyl; 

R32, r35 and R52 each independently are hydrogen, Ci-^alkyl, Ci-^alkylcarbonyl, or 

aiyIC].6alkyl; 

q is 1,2 or 3; 

r33 and R^ are each hydrogen or taken togedier with die carbon atom to which they are 
25 connected diey can form QO); 
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r is 1, 2 or 3; 

r47 and arc each hydrogen or taken together with the carbon atom to which they are 
connected they can farm C(0); 
R'^^ is hydrogen, halo or Ci-^alkyl; 
5 R50 is hydrogen and R^l is hydroxy; or R^ and R5^ taken together may fonn a bivalent 
radical of formula (CH2)3 or (CH2)4 whidi is optionally substituted with Ci-^al^U 
aryl is phenyl optionally substimted with hydroxy, halo, Ci-6alkyl, Ci-6alkyloxy; 

with the proviso that when R^ is hydrogen and R^ and R^ designate R5c and R^ then Q 
10 must be a radical of formula (gg); (hh); (n); (jj); (kk); OD; (mm); (nn) ; a radical of 
formula (aa) wherein R27 is C3^ycloalkyl or arylCi^kyl; a radical of formula (aa) 
wherein R27 and R^^ taken together with the nitrogen atom to which they arc attached 
form a piperazine which is optionally substituted with Ci.6alkyl; a radical of formula (bb) 
wherein R29 is hydroxy on a carbon atom adjacent to a rutrogen atom; a radical of 
15 formula (dd) wherein r35 is hydrogen and R33 and taken tt>gether with the carbon 
atom to which they are attached form C(0); a radical of formula (ee) wherein R55 is 
arylCi.6alkyl. 

2. A compound as claimed in claim 1 wherein Ri, R2, r3 and R4 are as defined in claim 
20 1 and wherein R5 and R^ designate R5a and R^, wherein in formulas (a7) and (a8) t 

is 2; Q is a radical of formula (aa), (bb), (cc), (dd) wherein q is 1 or 2, (ee) wherein 
R55 is hydrogen, (ff). (gg), (hh), (ii). (ij), (kk) wherein q is 1 or 2, (U). 

3 . A compound as claimed in claim 1 , wherein wherein Rl , R2. r3 are as defined in 

25 claim 1, R-* is hydrogen, halo, Ci-ealkyl; R5 and R6 designate R5b and R^b R5b being 
hydrogen and R^ is hydroxy Ci-ealkyl, carboxylCi ^kyl Ci-^alkyloxycarbonylCi. 
fialkyl, trihalomethyl, a radical of formula (bl), (b2), (b3), (b4), (b5), (b6), (b7), 
(b8), (b9), (blO). (bll), (bl2); Q is a radical of formula (aa), (bb), (cc), (dd) wherein 
q is 1 or 2, (ec) wherein R55 is hydrogen, (ff), (gg), (hh), (ii), (ij), (kk) wherein q is 

30 lor2,or(U). 

• 

4. A compound as claimed in daim 1 wherein Rl, R2 r3 are as defined in claim 1, R'* is 
hydrogen and R5 and R^ designate R5c and R^, and Q is a radical of formula (gg); 
(hh); (ii); (jj); (kk) wherein q is 1 or 2; (D); a radical of formula (bb) wherein R29 is 

35 hydroxy on a cartx)n atom adjacent to a nitrogen atom; or a radical of formula (dd) 
wherein R35 is hydrogen and R33 and R^ taken together with the carbon atom to 
which they are attached form C(0) and q is 1 or 2. 
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5 . A compound as claimed in claim 1, wherein the compound is 
li-[(2,3A7,8,9-hexahydroben2or2,l-b:3,4-b*ldipyran-2-yl)methyll-N;- 
2-pyrimidinyl-13-pn>panediamine; ii-[(2,3.4,7,8,9-hexahydrocyclopenta[h]- 

5 l-benzopyran-2-yl)methyl]-£J *-2-pyrimidinyl- 1 3-pn)panediamine; (±)-lI-[(2,3 A8,9, 
10-hexahydrobenzo[2, 1 -b:3,4-b']dipyran-2-yl)methyl]-ir-2-pyrimidinyl- 1 ,3-pFopane 
diamine; ii-[(3,4,7,8,9,10-hexahydro-2H-naphtho[l^-b]pyran-2-yl)mcthyl]- 
£r-2-pyrimidinyl-l 3-pn>panediamine; tl-(4,5-dihydio- lH-imidazol-2-yl)-N*- 
[(2,3,4 J,8,9-hexahydiocyclopenta[h]-l-benzopyran-2-yl)methyl]-l,3-propanediamine; 

10 M-[(23A7,8.9-hexahydroben2o[2J-b:3,4-b']<fipyran-2-yl)methyl].^^^ 
tetTahydio-2-pyrimidinyI)- 1 3-propanediamine; ii-[(2,3,4,7,8,9-hexahydro 
cyclopenta[h]- 1 -benzopyran-2-yl)mcthyll-ir-( 1 ,4,5,6-tetrahydio-2-pyrimidinyl)- 
1 3-propanediamine; £i-[(23,7,8-tetrahydro-9H-pyrano[23-f]- 1 ,4-benzodioxin-9- 
yl)methyl]-K'-(l»4^,6-tetrahydro-2-pyrinudinyl)-l,3-propanediamine; 

15 K-E(3,4,7,8,9,10-hexahydio-2H-naphtho[l^-b]pyran-2-yl)mcthyl]-H'-(lA5,6- 
tetrahydro-2-pyruiiidinyl)- 1 3-propanediamine; 

methyl 3-[6-fluoio-3,4^hydro-2-[[[3-(2-pyrimidinylamino)propyl]amino]methyl]-2H^ 

1- ben2opyim-8-yl]-2-piDpenoate; JS-[[6-fluoit>-8-(2-fiuMyl)-3,4-^ 
2H- l-benzopyran-2-yllmethyi]-li*-2-pyrimidinyl- 1 ,3-propanediamine; 

20 M4[6-fluorO"3,4-dihydro-8-a-thienyl)-2H-l-benzopymn-2-yl]methyl]-li*^^ 
tetrahydio-2-pyrimidiny 1)- 1 ,3-piopanediamine; 

H-[(3,4-dihydro-2H-l-benzopyran-2-yl)methyl]-K-(3A5,6-ieirahydio- 

2- pyridinyl)-13-pn)panediamine;iI^-[3-[f(3,4-dihydro-2ii-l-benzopyran- 
2-yl)methyl]amino]propyl]-i![2-methyl-2,4-pyrimidinediamine; a phaxmaceutically 

25 acceptable acid addition salt, or steieochemically isomeric form thereof. 

6. A composition comprising a pharmaceutically acceptable carrier and as an acdve 
ingredient a therapeutically amount of a compound as claimed in claim 1. 

30 7. A process of preparing a composition as claimed in claim 5, characterized in that a 
therapeutically effective amount of a compound as claimed in claim 1 is intimately 
mixed with a pharmaceutically acceptable carrier. 

8 . An intermediate of formula (V -a), a pharmaceutically acceptable addition salt di^eof 
35 or a stereochemically isomeric form thereof, wherein R^, R5a and are as defined 
in claim 1 and wherein alk^ is Ci^alkanediyL 
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(V-a) 

9 . A compound as claimed in claim 1 for use as a medicine. 

5 10. A process of preparing a compcHind as claimed in claim 1 . characterized by 

a) reacting an intennediate of formula (11), wherein Rl, r3, r4^ r5 r6 r7^ Alkl 
and Alk2 are as defined in claim 1, with a reagent of formula (m), wherein Q is as 
defined in claim 1 and Wl is a reactive leaving group; 



n5_^£^°S— A»k'-N-Allc*-N-H + w'-Q (D 

,4/ an) 



10 * (11) 

b) reducing an acyl derivative of fonmula (TV), wherein R\ K*, r5 and is as defined 
in claim 1, Alk^ is Ci.4allcanediyi, and reducdvely N-alkyladng an intennediate of 
fonnula (VD. wherein R*. R2, Alk^ and Q arc as defined in claim 1 with the resulting 
IS aldehycte of fonnula (V) 

»^ (IV) (V) 

"T^'T*^ ^ R' 

(VD R4'>>^^ ^ ^ 

(D 

20 c) H-alkylating an amine of fonnula (VI) with an intermediate of fonnula (Vn). wherein 
R3, R3, r6 and Alk* are as defined in claim 1 and W2 is a reacdve leaving gnnip; 
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d) reductive N-alkylating an amine of formula (K), wherein R^. R\ R^, R5, r6 and 
Alk^ aie defined in claim U with an aldehyde of formula (X), wherein R^ and Q are as 
5 defined in claim 1 and Allc^ is C2.i4alkanediyl; 




and optionally converting the compounds of formula (I) into each other by a functional 
group transfonnation reaction; and, if desired, converting a compound of formula (I) into 
a therapeutically active non-toxic acid addition salt, or conversely, converting an acid 
10 addition salt into a free base form with alkali; and/ or preparing stoeochemically isomeric 
forms thereof. 



INTERNATIONAL SEARCH REPORT 



luet^^ooal AppUcsiiaa No 

PCT/EP 94/02703 



A. CLiUSIRCA-nON OF SUBJECT MATTCR 

IPC 6 C07D493/04 C07D405/12 C07D311/58 A61K31/35 



According to International P!»tent Qaaification (IPC) or to both naiiooal dasrificitian and IPC 



B. FIELDS SEARCHED 



Mtntantm docuincntation •earcttcd (rlanifiration ayttcm ftdJowed by dagiflcaiion aymbOii) 

IPC 6 C07D 



Documcoutxon tearchcd other than minimuTn documcntatioo to the extent that airh documenti are inrhirtrfl in the Odds scardicd 



Elcoroiae data baie consulted during the istematiooal aeaich (name of data base and, where practic8l« tcarch tenns uied> 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



CaSegory* Qtation of doc«nent» with indiratton, where appropriate, of the relevant paaagei 



Relevant to danp No> 



A 

P.x 



EP.A,0 352 613 (BAYER) 31 January 1990 
see page 57; claims; example 59 

WO. A, 93 17017 (JANSSEN) 2 September 1993 
see the whole document 



1,6-10 
1.6-10 



□ 



FUfther rtnmmmtii are Utfed in the continuation of box C. 



El 



Patent family mcniben an hfted in aiineiL 



* Special catesDna ofdtcd docmeaa : 

"A' document doflninfdio general ftate of the art wUchia not 

oottsderad to be of patttcutar rdevance 
*B* eariler docnmait but puhUlhed on or after the i&tensattonal 
f nYn g date 

L' document which may throw doutati on priofity daiin<0 or 
which it dtcd to otaUish the publicxtioo date of another 
dtadfio or other apectal reaion (as tpcdfied) 

*0* document referring to an oral disdosure, use. adkibitkn or 



document pnbUshed prior to the intcniaticnal filing date but 
later than the priority date claimed 



T* later document puhUAed after the intematiooal filing date 
or priority date and ikot in conflict irith the ainlicatiaa but 
dted to understand the prindple or theory underlytng the 
invention 

"X* document of particular rdevance; the daimed invention 
^ ' a itftf ^l be oonsdered iMyvd or rannot be considered to 
involve an inventive itep when the document is taken alone 

*y* document of particular rdevance; the daimed invention 
ouBOt be considered to involve an inventive step when the 
document is combined with one or more other such docu> 
meats, nich mmhinalion being obvious to a person ddlled 
in the art. 

'ft* document member of the ame patot family 



Date of the actual con^lctton of the imeraatioaal search 

24 November 1994 



Date of mailing of the intematiooal search report 



Name and mailing address of the ISA 

European Patent Office. P^ 5tl8 Patcntlaan 2 
NL . 22S0 HV Rijiwijk 
Td. (+ 340-2040, Ta. 31 «S1 epo id. 
Fas (•*- 31-90) 340^16 



Authorized ofBccr 



Francois, J 



form PCT/ISA/aiO (neenS tlwtt) Uely 1983) 



INTERNATIONAL SEARCH REPORT 

Infiomiiiioo oo pi^mt Cuxily ntonbcn 



lam «Qoal Application No 

PCT/EP 94/02703 



Patent document 
cited in ccarcfa report 


Publication 
due 


Patent family 
mcniber(t) 


PubUcatioa 
date 


EP-A-0352613 


31-01-90 


DE-A- 


3901814 


01-02-90 






AU-B- 


627478 


27-08-92 






AU-A- 


3898989 


01-02-90 






CN-B- 


1024667 


25-05-94 






DE-D- 


58907493 


2g-05-94 






ES-T- 


2052829 


16-07-94 






JP-A- 


2096552 


09-04-90 






US-A- 


5137901 


11-08-92 






US-A- 


5300523 


05-04-94 


tfO-A-9317017 


02-09-93 


AU-B- 
CA-A- 
CN-A- 
FI-A- 


3499193 
2117483 
1079470 
943928 


13-09-93 
02-09-93 
15-12-93 
26-08-94 



Pbna PCT/ISA/aO (piXant temily nftcO (ialy IMB) 



